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NOTES AND COMMENTS. 


Things the Foundryman Needs to Know. 


A prominent engineer, discussing with us the 
subject of foundry work, recently referred to the 
steel-moulder’s .work as being a sort of secret art, 
of which little was known. It would perhaps be 
more nearly correct to say the steel-moulder’s craft 
was one of much secretiveness and few secrets. 
Very many steel moulders maintain the attitude 
that gives rise to such ideas as that quoted above, 
but it is pitiable the amount of ignorance and 
prejudice which that secretiveness covers. Almost 
every steel moulder has exclusive knowledge of the 
‘* best ’’ moulding composition, on which the 
success of his trade depends, and scarcely any two 
are alike. Science and experience may offer an 
admirable moulding material of a known nature, 
but prejudice prohibits its use in regular prae- 
tice. Is it not time, in the interests of the trade 
and of national economy, that some authority or 
constituted body took up properly such questions 
as this? Our knowledge of sands and their uses 
in moulding is in a really chaotic condition, but 
to whom or what can we turn for reliable guidance? 
There should be nothing secret about a trade 
which is so vital to our national welfare, and which 
is so essentially based on matters within range of 
practical and scientific research. 

On the uses of alloys, also, there is little guid- 
ance to be obtained by engineer or founder in the 
matter of the most suitable alloy for a particular 
purpose. Few men can obtain the necessary eX- 
perience with the large range of possible metals 
to be able to say what is best for any new applica- 
tion; nor is there any definite source to which 
they can apply for the information. The designer 
will often specify some particular ‘‘ bronze,’’ 
simply because the name strikes his fancy, and is 
associated with exceptional physical properties. 
But as to its actual suitability he is generally 
ignorant. 

Ignorance of such subjects outside the founders’ 
ranks is perhaps understandable, in the circum- 
stances, since the founder himself often is simi- 
larly vague in his ideas. But how long will the 
trade be content to rub along on the old lines, 
lacking definite knowledge on so many vital 
matters? Some things the founder requires to 
know relate to his everyday operations, such as 
the cause of the apparent variables in cupola 
operation, and how to control them, the effect of 
blast-pressure variation under given conditions, 
the best conditions of combustion for different 
classes of coke, the most suitable coke for different 
work, the best class*of moulding materials for 
given classes of castings, the nature and suitability 
of different alloys, and the conditions that adversely 
affect the casting of such alloys. These anda 
host of other matters require thorough imvestiga- 
tion by a properly constituted and representative 
body, so that the information—much of which .is 
already possessed by individuals—can be made a 
national asset. The foundryman is every. day re- 
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quiring some information which is available, could 
he only get into touch with the source, 


Use of Borings in the Cupola. 

At the present time, when borings and turnings 
are being so largely produced, most founders are 
more or less interested in their utilisation. The 
subject of melting iron borings was discussed 
recently before the American Foundrymen’s Asso- 
ciation, when the process of melting in cans or stove- 
pipe. containers was advocated. (See page 592.) In 
the discussion which ensued Dr. Moldenke ad- 
mitted that that and other methods would give good 
results if operated under correct melting practice, 
and that all of them would give bad results if the 
charging was bad, or the cans, briquettes or stove- 
pipes became damaged, and allowed loose borings 
to drop into the bed and before the tuyeres. He 
claimed, however, that for very light castings, 
particularly where high-speed machining was essen- 
tial, no process of using cast borings would fill 
the bill, as the melting of material so prone to 
oxidation was bound to harden the metal. The 
mistake made in introducing both the tube and 
the briquetting methods into foundries had been 
in going to ‘‘ speciality ’’ shops machining enor- 
mous numbers of very light castings, and where the 
saving in the mixture was more than offset by the 
extra cost of machining. He further pointed out 
that the suggestion that the use of briquettes is 
unreliable is somewhat refuted by the fact that 
to-day there are 25 high-pressure briquetting 
plants in Europe in full operation and supplying 
hundreds of foundries with their borings in 
briquette form. 

The author of the above-mentioned Paper re- 
ferred to heats in which the loss when melting 
canned borings alone was less than 2 per cent. 


This is hardly credible, since cast-iron borings ordi- 


narily contain nearer 85 per cent. of iron. But, 
apart from this point, it must be agreed that there 
is a distinct field for the use of borings in metal for 
medium and large castings, and small castings not 
requiring machining. So far as the experience of 
European founders is concerned, the Sriquetting 
process, under very high pressure, seems to have 
given the best results. x 

Steel turnings and borings, of course, are a well- 
known addition to cupola charges, in moderate 
quantities, though the loss is not recorded. 


Waste Foundry Sand. 

The reclaiming of waste foundry sand has often 
been attempted, though seldom on practical lines 
until recent years. Intelligently done, however, it 
is. quite within the range of practical operations, 
provided it is not carried to the extreme of 
attempting to reclaim exceedingly fine brass- 
moulding sand. H. M. Lane, the American 
authority on sands, claims that in steel-foundry 
practice, where the core sand used is very similar 
to the moulding sand, it can always be cleaned to 
advantage... Experiments which he conducted con- 
vinced him that at least 80 per cent. of all waste 
sand material sent out of the ordinary foundry 
can be recovered for re-use in some form. In the 
case of heavy grey-iron work it can be dry 
cleaned, ceboaded with proper kind of clay, and 
used as heayy-work moulding sand. In the case 
of. aluminium and brass work the general run of 
sand from the foundry can be cleaned and. used 
in core work with resin or water-soluble binders. 
It, however, does not work well with oil. For the 
thorough cleaning. of certain classes of sand, the 
wet process seems to be the best, but this necesst- 
tates first a scrubbing and then a washing, and 
takes quite a complicated plant, though the actual 
cost of cleaning per ton is low. 


Working Hours in Munition Factories, 


A ‘new General Order has been issued by the Home 
Office which to some extent modifies the conditions in 
regard to the employment of women and young people 
engaged in a factory or workshop of which 75 per cent., 
or more, of the output is on behalf of the Crown. 
In consultation with the Ministry of Munitions, the 
Admiralty, and the War Office, the Home Secretary 
has for some time had under consideration the ques- 
tion of the hours of work of women (18 years of a 
and over) and young persons (boys and girls under 18) 
in the light of the conclusions arrived at by the Com- 
mittee on the Health of Munition Workers. The Com- 


‘mittee advised that in order to maintain the health 


and efficiency of the munition workers unimpaired, 
and secure the maximum cutput over a considerdble 
period of time, the hours of work should not exceed 
certain specified limits. After careful consideration it 
has been decided that effect must be given to the main 
recommendation of the Committee in this respect as 
soon as possible. 

The Order applies to all munition factories, includ- 
ing coatrdlled establishments. The conditions regu- 
lating four schemes of employment are set forth in 
the Order which has been sent to firms concerned. 
Schem> A allows the employment of women, girls of 
16 and over, and boys of 14 and over, in a system of 
three shifts per day, none of which may exceed ten 
hours. A weekly rest period of at least 24 hours must 
be allowed, or alternatively a rest period of corres- 
pacing greater length every two or three weeks. 

heme B allows the employment of women and boys 
over 16 on a system of double shifts (e.g., two 11 or 
12-hour shifts) for six turns a week, but no woman 
must pe employed more than 60 and no boy over 16 
more than 63 hours a week, excluding meal times. 
Unless relief workers are employed work must be 
stopped for two turns weekly—t.e., one day turn and 
one night turn. 

A third scheme bears on the rearrangement of statu- 
tory hours, and applies to all women and girls over 16 
a, and boys over 14 years employed during the day 
only. 


Non-Ferrous Metal Inquiry. 

The President of the Board of Trade has 
appointed Sir Gerard Albert Muntz, Bart. (chairman), 
Mr. Cecil Lindsay Budd, Mr. Clive Cookson, Mr. 
Charles William Fielding, Lieutenant-Colonel A. J. 
Foster, Mr. Andrew Wilson Tait, and Mr. Alfred 
Harold Wiggin, J.P., to a Committee to consider the 
position after the war, especially in relation to inter- 
national competition, of the lead, copper, tin, and such 
other of the non-ferrous metal trades as may be re- 
ferred to the Committee, and to report what measures, 
if any, are necessary or desirable in order to safeguard 
that position. 

The secretary of the Committee is Mr. James F. 
Ronca, to. whom all communications ——- to the 
Committee should be addressed at 7, Whitehall Gar 
dens, 8.W 

Sir Gerard Muntz is a former president of the Insti- 
tute of Metals and a director of Muntz’s Metal Com- 
pany, Limited, Birmingham, of which Mr. A. H. 

iggin is chairman, the latter gentleman being also 
a director of Henry Wiggin & Company, Limited, 
Birmingham, and the Midland Railway Company. Mr. 
Budd is on the directorate of Blythe River Iron Mines, 
Limited (London Board), and the Eastern Smelting 
Company, Limited; Mr. Cookson on that of Cookson 
& Company, Limited, lead, copper and antimony 
smelters and refiners, Newcastle-on-Tyne; and Lieu- 
tenant-Colone]l Foster, of Hexham, on the Northern 
Corporation, Limited, while Mr. Fielding is chairman 
of the Rio Tinto Company, Limited. Mr. A. W. Tait 
is a member of the firm of George A. Touche & Com- 
pany, chartered accountants, of London, and is a 
director of no fewer than fifteen companies, occupy 
ing the position of chairman of seven of them, in- 
cluding the Otis Steel Company, Limited, the British 
Aluminium Company, Limited, Ferranti, Limited, and 
Fraser & Chalmers, Limited. ~ 
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A Moulding Shop in the Eighteenth Century. 





By Joseph Horner. 


Fig. 3 represents the interior of the shop lying 
in front of the furnace, and a part of the interior 
of the shed where the moulding in sand is done. 
The woodwork that carries the roof of the build- 
ing is sustained on corbels formed on the angles 





Fre. 38. 


or pillars, S and T, of the base of the furnace, 
and on the opposite wall. At the left are the two 
drying troughs. Y is one of the doors of the shop. 

On the right of this figure 
is shown a moulder ramming 
sand around a pattern of a 
pot contained in the mould- 
ing box, carried on a plate or 
board, the bottom side of 
which is strengthened by two 
battens. The board is placed 
on the bench, the length of 
which is about 12 ft., and the 
width 4 ft., and its height 
above the floor is about 
18 ins. These benches are 
enclosed around three sides 
to the height of about 1 ft. to 
prevent the sand from falling 
off them. This is seen broken 
off in the foreground. 

The sand, it is stated, re- 
quired to be sharp and close 
to give a smooth surface and 
to sustain the weight of the 
metal, and had to be moist- 
ened slightly. These qualities 
were tested by strong pressure 
in the hand. 

In the rear on the right is 
shown another moulder with 
a strickle striking off the 
superfluous sand which has 
been rammed and filled to the level of the box. 

On the left of the illustration is a moulder 
who has charge of some finished moulds. He is 
handling 50-lb. weights or other masses of iron for 
preventing the two parts of the mould from 


separating during pouring. At the rear is seen 
a moulder bedding in the plate or chimney 
back alongside the pig mould Y, L, that fur- 
nishes the metal also for the chimney back, and 
which passes thereto through the runner. (This 
back was shown in open sand 
in Fig. 1 in the preceding 
article). A further workman 
is shown burying the pot 
moulds described previously, 
in front of the furnace level 
with the sand floor. On the 
trestle in the foreground the 
pots when cast were hung by 
their interiors to be fettled. 


‘s 


Fig. 4 represents the in- 
terior of the shop directly in 
front of the furnace. In the 
rear at the right are the dry- 
ing vessels, with the dryin 
grids suspended above. 5, ii 
are the front walls of the 
furnace or those on the side 
of the trompe. 

The casting of the un- 
covered moulds (open sand) 
in the sand in front of the 
furnace, as chimney backs, 
fire dogs, and pieces, was, we 
are told, not at all difficult. 
Having pierced the furnace 
and let free the iron that it contained into the pig 
mould, it was directed thence to the moulds through 
the particular runners that communicated between 
the pig moulds and the different moulds of the 
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pieces to be cast. These runners were closed when the 
moulds had received their required quantity of 
iron. Coal dust was then thrown on the surfaces 
to protect the castings from contact with the air, 
The foregoing relates to work in open sand, but 
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for filling the closed moulds made in loam or in 
sand, there were three ways, for small or medium, 
larger, and very large moulds respectively. If the 
moulds were of small or medium capacity, that is to 
say, if only one small ladle of iron sufficed to fill 
the mould, one workman only with the aid of a boy 
sufficed to pour it. 
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Fic. 5. 


At the rear in Fig. 4 is seen a workman with the 
small ladle (‘* oueillere,’’ or ‘ ‘ poche "’ ) taking the 
iron by the top of the dam. During the operation of 
tapping, the bellows were stopped, and the tuyere 
plugged. The workman who holds the ladle has his 


arm which is on the side of the fire protected from 
the heat with a sleeve of woven stuff, which partly 














Fic. 


envelops the hand. On the left of the illustration 
is the workman who carries the ladle containing 
about 50 lb. of iron to the mould formed in the 
box. The boy helper is seen skimming back the 
dirt and slag from the metal in the ladle. In the 
centre of the illustration is shown the casting of 


pieces of considerable size. Then it is necessary 
to have two, three, or four ladles of iron. One man 
is seen filling the mould, and one or two others 
come and go “alovenhale between the work and the 
furnace, and empty the contents of their ladles 
into the ladle of the first man. A skimmer boy is 
shown here also, 

When the pieces were of large dimensions the 
metal was run to the mould without interruption. 
The mould was buried in the sand in front of the 
furnace, with the runners and vents outside or 
above the level of the sand. A tapping hole was 
then pierced in the furnace with a rod, and the 
iron ran to the mould. When the latter was filled 
the stream was turned into another mould if the 
furnace contained enough iron to fill it. Or else 
the metal was sent into the pig mould. .On the 
right in the foreground is a wor ~ Bove occupied in 
breaking the cope from a pipe, or fettling, with a 
tool having a kind of double chisel formation. 

Fig. 5 shows various tools. No. 1 is a ladle, 
about 7 or 8 in. in diam., and 4 in. deep, lined 
with clay. No. 2 is the same shown in profile. 
No. 3 is a special spade about ]2 in. diam. for 
placing across the channel Y from the furnace, to 
skim back the dirt and slag. When the moulds were 
filled the furnace was plugged, and the spade was 
used to make a barrier of sand in front of the 
tapping hole. No. 4 is a shovel for digging holes 
in the sand floor to receive moulds. No. 5 is a large 
shovel for lifting the slag; No. 6 a hook for open- 
ing the tuyere; No. 7 1s a rod, 8 ft. long, for 
piercing the tuyere, and No. 8 is another. Fig. 9 
is a large lever for ‘lifting pigs, or large moulds or 
castings. 

Fig. 6 shows the tools and appliances for mould- 
ing in sand in boxes. No. 1 is @ square rammer 
of wood, No. 2 is a round rammer with a pestle- 
like handle—a pegging rammer. No, 3 is a paring 
or trimming rammer, used for trimming different 
parts of moulds. No. 4 is a small rammer, and No 
5 is a large long-handled rammer used for rammin 
the sides of the box. No. 6 is a paring knife, use 
for cutting the sand, runners, risers, and enlarging 
openings. Runner pin patterns ° do not seem to 
have been employed. No. 7 is a gouge used for 
gp. sand that has got into holes in the boxes; 
No. 8 is a hammer or mallet, 

No. 9 is a mould board of pine viewed on the 
under side, showing the two battens. No. 10 
shows the body of a moulding box. The handles 
by which it is carried and turned over are shown; 
C, Dare the slides or recesses which receive 
the spigot pieces or tongues on the top box. 
The other parts, Nos. 11 to 15, are the different 
parts of a box complete, represented in perspective, 
and placed one above the other in correct order, 
No. 11 being the bottom board seen on its top face. 











AMERICAN FOUNDRYMEN’S ASSOCIATION.— 
The following figures of membership are taken from 
the secretary-treasurer’s report :— 

July 31, 1916. 
Active members, good standing .. ~ 06 ae 
Active members delinquent -_ ae ain 24 
Active members carried on books - - 808 
Associate members, good standing Ss ce Se 
Associate members delinquent .. Ke ee 32 
Associate members — on books a 
Honorary members ‘ oa ée 16 
@@* Total book membership ae 
* Total membership paid. to July 1, 1916 .. 918 
Total membership, July 31,1915 .. ~- 978 


st etl Loss for year, 6 percent.or .. ow 55 
Resignations during year .. AP we 20 

Dropped for non-payment of dues at ans 15 

The new members received during year 1915-1916 num- 
bered 50, of which 42 were active and 8 associate. 
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Gating Non-Ferrous Metal Castings.” 


By Russell R. Clarke. 


Gates may be placed in a three-fold classifica- 
tion; those leading to, those leading from and 
those coursing independent of the mould. Briefly 
they might be termed gates of ingress, of egress 
and of independent lead. 

The term gate, as commonly used, is broad and 
general. For distinguishing purposes individual 
terms such as sprue, head, riser, etc., frequently 
are applied, though the tendency is neither 
universal in scope nor uniform in term selection. 
To avoid present confusion, this discusson will 
adhere to the general term and use qualifying 
words to designate the particular gate or part of 
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Fig. 11 


Fic. 1.—Pourine Gate. Fic. 2.—Burron Gare. 
Fie. 4.—Horn Gare. Fria. 5.—U-Garte. 
GATE. 


Gate. Fic. 9.—Skimm Gate. 


gate referred to. 
briefly defined :— 

Pouring Gate.—Vertical ingress gate descending 
the mould to the first abrupt change of direction 
and including a funnel-shaped top. 

Pressure Gate.—-Section of pouring gate above 
the highest point of the mould metal. 

Drop Gate.—Vertical ingress gate used to step 
metal downward. 

Button Gate.—Bowl-shaped basin underlying 
vertical gate to protect sand against the impact 
of the falling metal—a shock absorber. 

Connecting Gate.—Horizontal gate joining the 
bottom of one vertical gate to the top of another. 
Delivery Gate.—Mould-attaching ingress gate. 

Runner Gate.—Main intermediate between verti- 
cal and delivery gates. 

Riser Gate.—Vertical egress gate, designed to 
pass off surface metal dross and relieve the mould 
of sudden applications of force generated by the 


The following gates may be 





* Read before the American Foundrymen’s Association, Septem- 
ber, 1916. 


Fie. .3.—RUNNER GATE. 
Fic. 6.—Drop-PovurincG 
Fie. 7.—Horizontat DELIveRY GATE. 
Fic. 10.—Sxim GATE MADE By A CORE. 
Fic. 11.—A Burns THe Core-Enp; B DispLaces AND Burns;C STRIKES 
AT AN ANGLE AND AT POINT OF Maximum Core Support. 
A 6 x 14-1n. Brass PIN, GATED AND POURED FROM THE BOTTOM. 
13.—N INDUCES A DRAW IN THE HEAVY LOWER SECTION 
Horn GATE OVERCOMES. 


pressure gate and intensified by momentum of. 
metal, 

Skim Gate.—Either egress or gate of indepen- 
dent lead, mechanically constructed and positioned 
to trap dirt and dross and exempt mould metal 
therefrom. 

Feed Gate.—Ingress gate, affording some part 
of the mould a higher temperature or greater bulk 
of metal than that reaching it through regular 
channels. : 

Horn Gate.—Gate resembling a horn. A sand- 
hole delivery gate leading to some advantageous 
point in the mould not otherwise accessible. 

U-Gate. — Modified 
form of horn-gaté ob- 
tained through the use 
of dry-sand cores and 
sub-surface in position. 

Drop-pouring Gate. 
—Means_ of getting 
metal into a mould with 
maximum speed and 
cleanliness. The plan 
of enlarging gate head 
cavity to hold all metal 
required to fill mould 
and gates, fitting a 
stopper core in the 
bottom of the cavity, 
filling cavity with metal 
and suddenly lifting 
the core. 

Bottom Gate. — De- 
livery gate attached at 
or near the bottom of 
the mould. 

Pop Gate.— Vertical 
gate attached direct to 
the casting. Mainly 
illogical in non-ferrous 
practice. 

Flow-Off Gate— 
Egress gate permitting 
excess metal ‘to course 
through a mould or 
some part of a mould 
for some specific pur- 
pose. 

Overflow Gate.—One taking care of excess metal 
furnished by a flow-off gate that terminates in the 
atmosphere. 

There is scarcely a class of non-ferrous work, 
light, medium or heavy, in foundry practice to-day 
that cannot be gated to the scrap pile. Gate a 
1} by 12-in. round brass pin in the middle (longi- 
tudinally) and the highly probable result is a draw 
in the casting; transfer the same gate to the end 
and the chances favour a good casting. The 
author found at least 30 per cent. of casting defects 
identified in ‘some way or other with the gate. 

An example from experience is as follows :—A 
foundry took an order for a large number of valve 
bodies under specifications on phyiscal property 
covering a high pressure test; 88-10-2, manu- 
factured from high-grade raw materials, was 
the alloy decided on, The patterns were made and 
plate-mounted for machine moulding. The cast- 
ings failed utterly under the test. Every related 
detail in practice was gone over thoroughly and 
corrective measures instituted in all except the 
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Fig. 12 


Fic. 8.—CoNNECTING 


Fic. 12.— 
Fie. 
WHICH THE 


. 





580 


geting, to no substantial improvement. Finally, 
it was decided to alter the method of gating. The 
change had to do chiefly with delivery gate posi- 
tion, and though necessitating the remounting of 
the plate, resulted in the minimum of subsequent 
easting failures under test. A further example 
may be cited. The steam or forcing nozzle of a 
locomotive injector is a chunky, solid casting, 
weighing about three pounds and resembling a 
short section of tapering pin brass with a heavy 
_ knob on the heavy end, the heavy knob admitting 
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Fic. 15.—Tue Leap 
PENCIL 1s AS 
LOGICAL AS THE 
Saw Loc, THE 
CASTING BEING 
PERFECTLY SOLID. 


Fic. 14.—EFFIcIENCY OF 
Drop-Povurinc. A THIN 
DISCO AND A HEAVY BODY 
RUN TOGETHER, PERFECT 
CASTINGS RESULTING 
THEREFROM. 


a hexagon-shaped boss on the knob’s extreme end. 
A mounted plate with gates attached to the 
hexagon end produced castings with gate pin-holes 
terminating in spacious cavities in the metal vitals 
of the knob. A smaller gate attached to the 
smaller end of the casting Siminated the difficulty 
and yielded perfectly clean and solid castings. 
The principles of good gating practice involve 
hydrostatics, expansion and contraction, radiation 


Fie. 16.—A Gives SHRINKAGE at C, B PREVENTS IT. 
Fic. 17.—A 8 x 12-1n. PIN, GATED AND POURED 
IN HORIZONTAL POSITION. END GATING AND 
PoURING IS THE ONLY way. Fic. 18.—CHuNKyY 
CASTINGS, LARGE AND SMALL, REQUIRE GATES OF 
voLumE, Fic. 19.—VARIATION IN BULK HAS MUCH 
TO DO WITH LOCALISED CONTRACTION. OPPOSITE 
ENDS OF SPINDLE IS PROPER GATE-ATTACHING 
POSITION. 


and gravity as affecting falling bodies. Hydro- 
statics observe three primary principles, i.e., 
common level, pressure transmission and incom- 
pressibility. Liquid metal seeks common level in 
ate and mould, transmits free and undiminished 
its own weight, and practically does not compress 
under that or any other pressure applied. By 
incompressibility the metal in the mould is guaran- 
teed full gate pressure. Liquid columns of equal 
height generate the same pressure utterly inde- 


pendent of their volumes. Contraction and expan- 
sion are all but irresistible forces; they vary with 
volume, operate with different degrees of intensity 
on different elements and are most dangerous to 
castings at or near the freezing point of the metal. 
Gravity has to do with velocity and momentum 
of falling metal, both of which increase with time 
of descent. In practice, ‘it is concerned with drop- 
gate partition and the construction and position of 
button gates. 

Common level plus pressure transmission drive 
the metal rapidly through the gates and into tne 
castings. Pressure suddenly applied to a filled 
mould strains the casting. That is an effect of 
gravity. A riser gate turns gravity against gravity, 
absorbs the shock and saves the casting. Best mould- 
ing practice is always requisite to assured results. If 
the sand surrounding the gate should be too dry 
or weak in body, it will wash away; if too wet or 
strong, cutting with the same casting—impairment 
follows. Tamped too soft, its swelling deprives the 
casting of pressure; too hard, cutting and scabbing 
again appear. Liquids transmit shock as well as 
pressure; a ‘‘ knocking ’’ or boiling in the funnel 
of the pouring-gate is transmitted to the mould, 
inducing unrest and endangering the casting. 


y 
= Delivery Gale 
21. 


Fig. 
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Fig. 23. 


Fic. 28.—GatTes * PER- 
MITTING SHRINKAGE 
CAVITIES TO RUN THE 
ENTIRE GATE LENGTH OR 
WHICH TERMINATE CLOSE 
TO THE CASTING ARE 
ALWAYS DANGEROUS. 


Fic. 20.—MertTHop oF 
Gatine Turn Work. 
Fig. 21.—Correct Form 
OF RUNNER AND 

DELIVERY GATE. 

Fie. 22.—Correct PRac- 
TICE IN DovuBLeE 
GATING. 


A leak between successive sections of an added 
pressure gate always involves a diminution of mould 
pressure. A purpose of the button gate is to 
absorb shock of impact from falling metal; it must 
be consistently soft, not only in the surface put 
oer receding to its hard background of sand 

eeper down. Great volumes of metal in rapid 
transit through gates, play hard on naked sand 
surfaces. A coating of dry plumbago, well-rubbed 
in, is a great protection. Pouring and drop gates 
of great depths permit a metal momentum at their 
termini beyond the resisting capacity of green- 
sand button-gates and dry-sand core button-gates, 
therefore, must be resorted to. Connecting, runner 
and delivery gates, slanting upwards from source 
to terminus, break the force of flowing metal and 
in bottom gating and skim - positioning are 
tributary to cleanliness of mould metal. The force 
of an inrushing current and its impact against the 
reen-sand cores and pockets of a mould can be 
Cohen by a consistent turn in the horizontal direc- 
tion of the delivery gate. 

A a current can be obtained by backing the 
metal to a point away from the casting, thence into 
the casting. When conflicting conditions prevent 
these measures, the difficulty can often be over- 
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come by intercepting the force of the rushing 
current with a small dry-sand core positioned at 
the point of impact in the mould., This has been 
found a most successful relief to green-sand cores 
of shallow bushings, rings, etc. 

The three most common types of delivery gates 
are the horizontal surface, the horn and the 
U-gate, the former applying to the common, ordi- 
nary classes of work in which the best gating 
position is easily accessible, such as horizontally- 
cast bushings, valve bodies, stems, pin brass, etc. 
The horn and the U (virtually modified forms of 
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Fic. 24.—A ConsEQuENCE Fic. 28.—A SHRUNKEN 


OF DovusBLE GATING CoPpE—A MERE MATTER 
UNDER Bap ConpI- OF MORE PRESSURE. 
TIONS. Fic. 29.—Pourep Hort- 
Fic. 25.—EFrecT OF A ZONTALLY AND WITH 


Drrect - ATTACHING 
RisER ON A COPPER- 
Base CASTING. 


A SINGLE GATE, METAL 
RAN THROUGH a l1 xX 
14 IN. STRIP, STRAIGHT 


Fic. 26.—EFFECT OF AHEAD, AROUND AND 
SLIGHTEST VARIATION UP A TURN INCLINED 
In Buitk on ALV- at 30 - DEGREES AND 
MINIUM. BACK 21. INS. THE 
Fic. 27.—GATE USED IN ALLOY WAS 85 COPPER, 
Bottom - GATING AND 5 LEAD, 5 TIN AND 
Pourinc Turin Busn- 5 ZINC. 

INGS. 

| i ih 


each other) apply to gating positions beyond the 
reach of the horizontal surface gate. Examples of 
their application are thin discs with heavy centres, 
tooth-cast gear wheels, heavy-bottom light-top 
classes of work, and bottom-gating in the absence 
of flask parting along the gating plane. The flow- 
off is applied to prolong fluidity and circulation of 
metal in a mould, as in the case of silencing a 
blowing core or casting copper-base metal on iron. 
The feed gate is attached to high and heavy 
positions. Rect qitteant proves its advantage in 
the deeper moulds whether heavy or medium, and 
even in the lighter class of work such as bushings 
cast on end. The riser gate is necessary to shell 
of extensive cope area and all cases where ex- 
tremely hard pouring is essential. The skim gate 
gives greater metal cleanliness and the drop-pour- 
ing gate takes up the task at the limit of skim- 
gates capacity. The drop-pouring gate also will 
run a thin casting which is practically impossibie 








by most of the other ordinary methods, An 
example of its running capacity and the absolute 
purity of its casting is shown in Fig. 14, which 
illustrates the running of a thin disc, 1-16 in. 
thick and 3 by 44 in., without the semblance of a 
flaw alorfg with a valve body weighing about 4 Ibs. 
In no part of the heaviest section and the highest 
point of the body was there the slightest intima- 
tion of metal impurity. The alloy used was half 
new, half scrap and very close to:—Copper, 86 
per cent.; tin, 6 per cent.; lead, 2 per cent., 
and zinc, 6 per cent. 

The pressure and added pressure gates force non- 
ferrous metals into moulds and hold them against 
mould-gas pressures and the recessions of contrac- 
tion. To opposing shrinkage, the gate should va 
in height with bulk of metal, the metal’s expand- 
ine and contracting tendency, its form in the mould 
and its degree of fluidity in pouring. 

Form and volume are most critical considera- 
tions. By the one the action of metal is controlled 
in the gates and its ratio of bulk to radiating sur- 
face determined; by the other, the contraction in 
the casting is dominated. Surfaces of all gates 
should be uniformly smooth to give maximum 
placidity in the flowing metal. For heavy and 
medium-bulk work ingress gates should have 
maximum volume and minimum surface. 

The bounding surface of the cylindrical gate is 
less than that of any other form of equal volume. 
The semi-cylindrical form of gate has the advant- 
age over the triangular or any other form equal 
in volume. 

In the lighter and greater surface classes of work 
gate volume recedes in importance. No light on 
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Fic. 30.—Tne Use or Pressure, CONNECTING, 
AND Drop GATEs. 


thin casting should be accorded runner and 
delivery gates much more bulky than the casting 
itself. 

Horn gates should have radii of curvature assur- 
ing a safe body of sand between their self-created 
openings and those portions of the mould they 
underlie. The same applies to U-gate dimensions. 
Button gates should represent cones diminishing 
downward and terminating in a circular basin. 
They should be cut on radii greater than the drop 
gate and positioned directly under it. At the 
immediate point of mould attachment, all gates 
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Metal in ingress 


should enlarge to fillet effect. 
that in 


gates is hotter than that in the mould; 
egress is colder. It follows that in the same 
mould their forms must necessarily differ. Cool- 
ing in advance of mould metal and bereft of any 
substantial pressure, the egress gate must repre- 
sent a minimum of contracting tendency, necessi- 
tating reduced volume and increased surface. 

In the skim gates of independent lead, the principle 
is to intercept a stream of metal en route to the 
mould, trap its dross into a by-path and permit 
the clarified metal to enter the casting. The form 
of gate varies. Very frequently the dry-sand core 
is resorted to, admitting mechanism not practical 
to the green. Egress skim gates are usually parts 
of risers and pass off mould-accumulating dross. 
Positioned at highest points of mould or in places 
to which ingress influence directs the mould cur- 
rent, and broad-cut to encompass sufficient mould 
surface, they promise best results. 

The primary evil of contraction during cooling is 
a draw or shrinkage cavity in either gate or cast- 
ing. To keep it out of the casting is a chief end 
in gating, which can be aided by slight and 
gradual reduction from source to mouth ‘in gate 
volume, and ample pressure. If a delivery gate 
at point of union with the casting is dimensioned 
to its volumetric requirements at that point and 
every linear unit back of that point slightly larger 
than at that point, there can be be no chance of 
a solidifying metal mass in the casting drawing on 
an empty source of supply and no possibility of 


solidification at any point in gate metal preceding 
that in the critical zone of the casting. 

Gate area at point of attachment to the casting 
is highly important. If 


excessive, every gate 
behind it wastes metal; if too small, it is incapable 
of performing its function, and shrinkage in the 
casting results. Volume in the casting in relation 
to surface, fluidity of metal at correct pouring 
temperature, distance from gate entrance to 
extfeme point in the mould, pattern variation in 
bulk, nature of metal used—all must be taken 
into serious consideration. Bulky castings, large 
or small, require greater gate volume, regardless 
of apparent insignificance; a 4-in. square disc, 
2 in. thick, wif cast better with the same gate 
volume than a 3-in. cube, though the former 
represents 5 cub. ins. more in solid contents. Gates 
as large or larger than the casting are foolish. 
The drop gate in Fig. 15 was made by an ordi- 
nary lead pencil and ran a 2-lb. bulky casting 
perfectly clean and solid. _ 

The positioning of a gate is another important 
gate volume, everything 
depends on conditions. Generally, castings do 
better gated on the end than at middle points, 
this applying to bushings, stems, plugs, valve 
bodies, pin-brass, etc. A gate attached to a 
heavy bulk, reducing backwards to a lighter, often 
produces pin holes and cavities in the heavier bulk 
The heavy bulk being closer the gate is liquid 
longer than both lighter section and gate, being 
drawn on by the former and deriving no ultimate 
supply from the latter. Gating on to heavy 
sections connected with lighter ones pre-supposes 
a larger gate than would otherwise be the case. 
When bulk difference is not excessive, the better 
plan is to attach to the lighter section. In 
multiple gates attached to light castings, position 
and current should be so determined as to lead 
streams to unite in the mould en route through it. 
Unions of recoiling metal, or in streams of metal 
approaching each other from opposite directions 
are; to say the least, open to suspicion. 


consideration. As in 


Bottom Method of Gating. 


Wherever admissible, the bottom method of 
gating is the ideal for both heavy and the lighter 
classes of work. For purely experimental pur- 
pose the author once got a perfect casting from 
a 4 by 1}-in. strip, 30 in. long, by pouring it in a 
vertical position and gating it at the bottom. In 
thin, cylindrical classes of work our practice is 
to cast upright largely, and to pour from the 
lowest position in the mould. The chime-whistle 
body is an example. In its pouring, metal winds 
in and around mould-conyesting cores to a height 
of 14 ins., running accurately very thin walls and 
webs, and a central bushing. Primarily, the 
advantages of bottom gating are as follows :— 

It makes the drop gate a skim gate; prevents 
disassociation of metal; graduates core gas forma- 
tion and gives the gas free escape upwards; keeps 
vapour pressure ahead of the metal, and lessens 
its confinement in pouring; places the delivery 
gate at the point of maximum pressure, forcing a 
compact metal union; limits force and commotion 
of falling metal to a locality which allows freedom 
in construction; sweeps everything ahead of it, 
ensuring surface position of mould-developing 
dross; generates greatest background vapour pres- 
sure in that part of the mould where greatest metal 
pressure is present to resist it, and practically 
eliminates shrinkage at the point of gate attach- 
ment. 

Cases have been exceedingly rare where we ever 
found pin holes in bottom gates. Vapour pres- 
sure generated in the drop gate sometimes sweeps 
the mould metal surface, causing a casting top 
surface depression. Free venting and safe distance 
will overcome the difficulty. 


Expansion and Contraction. 

Alloys representing varying proportions of 
different elements involve different degrees of ex- 
pansion and contraction, and demand similar con- 
sideration in their gating. Mainly, it appears that 
in casting, copper and aluminium are: chiefly dis- 
turbed by these two opposite tendencies; that in 
combination they get little relief from it; that with 
the addition of lead and tin intensity recedes 
while in the presence of zinc it again jumps into 
prominence. A further observation is that what- 
ever the immunity of new material to shrinkage 
tendency, that immunity becomes conspicuously 
absent with repeated remelting. To formulate a 
definite comparison of shrinkage tendency between 
different elements and alloys in-tasting, a series 
of tests was roughly made. Dry-sand moulds 
were resorted to and a solid dise pattern, 4 ins. in 
diameter and 1 in. deep, was used. Semi-circular 
delivery and round pouring gates were selected, the 
pouring gate having been 3 ins. high and the 
delivery containing 7/20 cub. in. per linear inch. 
Half new and half scrap metal was melted in a 
small crucible, under best of practice, and the 
moulds poured, with the results in shrinkage as 
indicated in the accompanying table. 

These results can be relied upon only in a com- 
parative sense, for after all, the main evil of con- 
traction in casting arises more from variation of 
bulk than from bulk | itself. In the _ test, 
aluminium shrinkage did not show up so strong. 
As stated, dry-sand moulds yielded an advantage, 
and in casting it must be considered that 
aluminium is, by virtue of its low specific gravity, 
a green-sand-abhorring metal. For this reason 
sand accommodating aluminium gates should be 
worked as dry and bodily impoyerished as condi- 
tions will permit. Personally, so long as the sand 
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does not fall out of the fiask in manipulating, we 
feel satisfied. The flow-off and the pop gate are 
advantageous in aluminium work. The better form 
of pop gate is that of a common wedge, diminish- 
ing downward and attached to the casting with 
a very thin edge. 


Summarised Conclusions. 


A button on a riser is metal wasted. 

The smallest gate or set of gates conducive to 
casting quality, are the best in non-ferrous work. 

Smaller gates will answer for copper-tin-lead 
than those alloys including zinc along with them. 


Shrinkage Noted in Tests. 


e 

Surface Depression 

Position of affected, regular 
depression. sq. in. or 

irregular. 


Maxi- 
mum de-! 
pression, 
inch. 


Alloy. 


Copper and small 
per cent. of 
silicon ’ 

Aluminum 

Zine 

Tin 


Regular 
Regular 
Regular 


Central 
Central 
Central 
Beyond centre 
opposite gate 
Centre 
Centre 


Regular 
Regular 
Regular 


Lead 9s 
Cu. 90, Al. 10 
Cu. 85, Pb. 5, Sn. 

5, Zn. 5 ‘a Centre to outer 


edge opposite gate Regular 


Cu. 66 Zn. 34 Very 


Centre er) 
irregular 


Cu. 80. Sn. 10, 


Pb. 10 Opposite gate be- 


| 
} 
| yond centre line 
| perpendicular to 


gate Regular 


Centre 4} Irregular 


A gate’s capacity to perform its function varies 
with the degree of fluidity of the metal in pouring. 

The volume of all gates tributary to it should be 
reckoned from the volume of the delivery gate at 
its point of union with the casting. 

A good fillet will operate against a draw, and 
will prevent the in-breaking of gates removed from 
hot castings. 

Sharp angles at turning points of gates. are not 
conducive to best results. 

A good gate-cutting moulder can cut a better 
and cheaper gate in the sand for mounted plate 
work than a pattermaker can make a pattern for. 
The gate thus cut can be poured, finished and 
attached to the plate. 

Connecting gates cut above flask parting surfaces 
give better service than those cut below. 

The top of a riser gate always should be covered 
in mould pouring. 

Pressure is derived from height, independent of 
volume. 

Pressure at any point in the mould equals heig' 
of gate above that point divided by 28, and 
multiplied by the specifie gravity of metal involved. 

Higher pressure is necessary for scrap than for 
new material. 

‘* Touching-up ”’ a head gate aids feeding, but 
yields no additional intensity of pressure. 

A leak in the gate reduces pressure in the mould. 

Metal sinking rapidly in a pressure gate may 
indicate a swelling casting. 

If the shrinkage cavity in a pouring gate 
descends to the gate’s lowest point, its extension 
upward or increase in its volume is requisite. 

Gate pin-holes in the casting may result from 
hard ramming, wet sand, lack of pressure, im- 
proper construction or placing, double gating or 


cold metal. j 


All gates should observe a minimum in safe dis- 
tance to or from the mould. 

Green-sand gate transmission of large volumes of 
metal finds additional safety in properly skin- 
dried gates. 

Double gates of unequal volume, or _ those 
attached to light and heavy casting sections re- 
spectively, induce shrinkage. 

Pouring should be started in a feed gate the 
moment metal from the mould enters the same, 
otherwise the gate may freeze or its colder metal 
may be driven back into the casting, porosity 
resulting. The same applies to the double pouring 
of moulds. 

A green-sand head or pressure gate yields best 
results in pouring chill-made copper-base castings. 

In the drop-pouring method, pressure is apphed 
most suddenly, and necessitates a strong mould 
with riser-gate relief. 

Moulds containing delicately anchored cores 
should be so gated and poured that rising metal 
plays on the minimum of core surface. 

A stream of metal playing throughout pouring 
on a given core surface, is liable to burn the core 
solid at the contact point. 

Agate situated too close to the edge of the flask 
is a menace to the casting. 

If a riser can be made to perform its own and 
skim-gate functions advantage should be taken of 
the fact. 

The use of water in gates is bad practice. 

Gating from one casting to another admits @ 
chance of both being bad. 

A single gate cut at such an angle as will direct 
the metal current to a circular motion in the mould 
arswers best for ring-shaped castings. 

Double gating induces drawing, sends two 
streams meeting at a point opposite the button 
gate, depositing all their dross at that point and 
often failing to unite properly. 

Cope shrinkage usually is a consequence of cold 
metal and poverty of pressure. Drawing can follow 
the same, though it is just as likely to result from 
variation in bulk of metal. Both are consequential 
also to errors in moulding practice. 

Every pressure gate  shoulg . slightly 
uniformly overtax its mould’s-resisting power. 


and 


Heavy work delivery gates require that volume 
only that will satisfy the demands in the region of 
gate attachment. 

Elevating the pouring ends of moulds of hori- 
zontal gating to aid in running the castings is a 
mistake. Metal runs best for casting when driven 
either .up-hill or on the level by ample pressure 
behind it. It runs down-hill easier, but it does 
not always hang together in so doing. 

Excessive . hand will stop a thin gate 
from running. 


tamping 


High temperature metal is most exacting on 
gates. Cold metal creates greater friction but 
forms its own protection by its surface solidifica- 
tion. 


~ 
Very often a thin casting worked along with 
heavier work will do better at the extreme end of 
the runner gate than from a gate branching from 
the button gate, a matter of direct and rapid 
transit. 
At their union therewith, the bottom surfaces of 


all delivery gates should approximate, though 
never exceed, the surface of the runner gate. 
In all cases of the highly duplicated type in 
loose pattern work, by making sufficient patterns 
to fill a flask and a master gate for continuous 
service, great saving and efficiency can be realised. 
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Some Properties of Ingots.” 


By A. W. and H. Brearley (Sheffield). 


(Continued from page 527). 


The Taper of Ingot Moulds. 


If it is assumed that a taper ingot mould with 
the narrow end upwards is full of fluid metal at a 
uniform temperature, the act of setting may be 
represented by a series of equidistant lines drawn 
on a longitudinal section of the mould parallel 
to its inner surface, as in Fig. 17A, each line being 
made shorter than its predecessor to account for 
the continuous shrinkage. The point at which a 
pair of these lines meet within the mould may be 
taken as indicating that in the horizontal plane 
passing through it the metal has solidified com- 
pletely. The cavity above the point of intersection 
is a pipe pure and simple, and may be distin- 
tinguished as “ primary pipe.’’ But there still 
remains a triangle marked K, which, according 
to our assumption, contains fluid metal and is 


| 














eg RP 
Fic. 17.—Freezinc 1n Taper Mov.ps. 


hermetically sealed. This fluid in due course will 
also shrink and freeze and contract, but there is 
no possibility of the cavities thus formed being 
fed, and there is formed thus a more or less dis- 
continuous extension of the pipe, which may be 
called ‘‘ secondary pipe.”’ 

On representing in the same manner the freezing 
of metal cast into a taper mould with the wide 
end up, but with shorter steps down because the 
shrinking fluid is falling from a wider into a nar- 
rower part, we arrive at Fig. 17 B. Here also the 
lines intersect and represent, similarly, that the 
material lying below the point of intersection has 
become solid. There is also a triangular residue of 
fluid metal, but in this latter case the triangle is 
inverted and the metal within it will freeze earliest 
at the lowest point, any shrinkage being meanwhile 
fed from above, and leave finally a hollow shrinkage 
cavity in the axis and at the upper end of the 
ingot. It is not possible in this kind of ingot to 
have a secondary pipe. 

The assumptions on which Fig. 17 are based take 
into account neither the speed at which an ingot 
is cast nor the cooling effect of the air on its upper 
surface, Ingots are not made by filling moulds at 
the greatest possible speed, or when they are, the 


* Read before the Iron and Stee! Institute, September, 1916, 





ingots are inferior ones. It may take anything 
from one-half to fifteen minutes to cast an ingot 
(depending on its size, the kind of steel from which 
it is made, and the temperature of the molten 
steel), and during that time the lower part of the 
ingot is cooling and the upper part of the ingot 
mould gets heated before the fluid steel reaches it. 

The cooling effect of the air forms a cover of 
frozen steel of greater or less thickness over the 
top end of the pipe. In large ingots the thickness 
of this cover may be several inches; in small in- 
gots it may not persist at all; but in either case 
the atmospheric cooling thickens also the. metal 
about the upper part of the pipe. If, however, the 
influence of these variations be added to the hypo- 
thetical case represented by Fig. 17 it will not be 
modified out of all recognition, as may be seen by 
comparing the assumed forms with those of two 
small steel ingots shown in Fig. 18. 

Nothing can be done to prevent the shrinking 
of fluid steel as it passes from the liquid to the 
solid state; and the only means of providing 
against the inconvenience of it is to arrange for 
fluid metal to be kept at a higher level ready and 
able to flow into what otherwise would be a shrink- 
age cavity. This means that an ingot must always 
solidify from the bottom upwards, which it does 
naturally when cast into a taper mould with the 
wide end up; or in general terms, the metal in any 
plane must solidify earlier than the metal in any 
higher plane if shrinkage cavities are to be avoided. 

A fluid ingot cast with the wide end up shortens 
less rapidly than one cast with the narrow end up, 
and it is therefore more likely that the upper 
crust of frozen metal will resist the pressure of the 
atmosphere when the fluid underneath ceases to 
support it. This to some not very great extent will 
help to keep the upper and interior part of the 
steel fluid; it is more valuable, however, because 
it may prevent oxidation of the interior of the 
pipe and thus facilitate its welding when it comes 
later to be rolled or forged. It may also be ob- 
served that the pipe in one case takes the form of 
a long pointed cavity, and in the other a short 
cavity with rounded end (Fig. 18). Apart from 
the relative volumes of material thus made un- 
sound, and likely to be scrapped, the former, 
occurring in ingots cast with the narrow end up, 
is more likely to cause ingots to clink in the re- 
heating furnaces. These are all points of minor 
importance in themselves, but experience shows 
that they lead sometimes to grave consequences, 
and it is therefore worth while to note that in 
these minor respects the soundness and reliability 
of the ingot is improved by casting with the wide 
end up. 

The disadvantage of a shrinkage cavity whose 
surface has been oxidised by exposure to the atmo- 
sphere is recognised no matter in what kind of 
steel it occurs; but it is widely believed that other 
kinds of shrinkage cavities will weld up without 
the steel being any the worse. Such a view is not 
quite in harmony with actual experience, and it 
may be said that the question is not and cannot 
be quite settled, as has been inferred, by boring 
holes into ingots or cogged bars, and then, after 
sealing hermetically, observing their behaviour on 
forging. : 
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A hole made with a drill is smooth and perfectly 
clean. The interior of an unoxidised shrinkage cavity 
is uneven, and its walls are often 
lined with small crystallites, which 
make sharp angles with each other and 
form very favourable starting-places 
for internal clinks when the ingot is 
reheated too rashly. On the surface of 
such cavities one may sometimes find 
a fine coating of alumina which has 
been floated there on the decreasing 
mass of mother liquid, and left high 
and dry as the last of the fluid falls 
to a lower level. It appears to be on 
this account that blisters raised on thin 
sheets during hot rolling are occasion- 
ally found to be coated on their inner 
surfaces by a layer of alumina of a 
pale yellow colour. This also has 
something to do with the lamination 
of saws and other articles either during 
stamping or in the subsequent 
hardening operation. 

The central and unoxidised shrink- 
age cavities lying in straight-sided 
ingots below the feeder head were at 
one time during the progress of set- 
ting filled with liquid steel which fed 
the erystallites of purer metal growing from 
the walls of the cavity. But whilst the 
fluid metal sank downwards the crystallites 
remained, and when the ingot becomes a 
billet or bar, that part of it formed by the 
free-standing crystallites is purer, i.e., contains 
less carbon and other segregating elements, than 
the surrounding material. This means, of course, 
that some part of the bar or bars will have a soft 
centre and cause disappointment if made into 
chisels or drills, or if made into accurately drilled 
objects, such as rifle barrels. This kind of defect is 
most clearly visible to the naked eye in the frac- 
ture of steels containing between 0.90 and 1.1 per 
cent. of carbon, but it can also be detected in 
lower and higher carbon steels by polishing and 
etching. The position of a soft centre in a steel 
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Fie, 20. 
Derects In STEEL Bars ARISING FROM AXIAL 
UNSOUNDNESS IN INGOT. 


Fie. 21. 


bar is the same as that of a hard centre, and the 
one may occur not far behind the other. Fig. 19 is 
a photograph of a bar which has been split longi- 
tudinally in order to disclose the sott centre. 

The harder the steel the more important it be- 
comes that the ingot should be free from these 


axial cavities, and that not only because the dan-. 


ger of clinking is greater and the chances of weld- 


a 


18.—Sections or STEEL 


AND WipE Enp Up. 










ing up the cavities are less, but because the harder 
material at forging or rolling temperatures is less 








19.—Sorr CENTRE 


Fie. 
CoGGep Bar ARISING FROM 
AxraL Cavity IN INGorT. 


IN 


cast Narrow 


ductile, an1 under distortion the cavities may actu- 
ally extend. This observation is notably verified 
by the behaviour of high-speed steel, and on that 
account ingots of high-speed steel ought always to 
be cast in taper moulds with the wide end up and 
fed by means of a white-hot sleeve or dozzle. The 
neglect of this ot rp is one of the contribu- 
tory causes to which the well-known splitting along 
their length of high-speed steel tools may be 
ascribed Figs. £0 and 21 show examples of defects 
in self-hard steel bars, unweldable at any tempera- 

ture, which originate from cavities existing near 
the axis of the ingot. 

The inverted taper mould is not generally used 
for ingots whose wider end is less than 4 in. across; 
tne reason being that, with the usual taper, the 
narrower end becomes too small to be struck 
directly by the molten stream without fear of its 
having previously impinged on the side of the 
mould. When a stream of molten steel strikes the 
side of the mould the ingots are said to be 
“catched.’’ A catched ingot is regarded as objec- 
tionable because it scars the surface of the ingot 
and may lead either to a lamination, akin to a lap, 
or a roak on the surface of the bar. On the sur- 
face of very hard steel, notably on self-hard steel 
ingots, a “‘catch’’ may lead to deep transverse 
cracks in the forged bar. 

In many cases part of the fluid steel which 
strikes the side of the ingot mould adheres to it, 
and is not only solidified but comparatively cold be- 
fore the steel rising in the mould reaches up to and 
covers it. The cold strip of steel then adheres to 
and becomes part of the ingot, and may be regarded 
as an inlaid strip of metal whose inner surface is 
more or less in contact with the ingot. The strip, 
however, never melts, and its temperature does not 
become equal to that part of the ingot in which it 
lies. As therefore the ingot shortens in length by 
contraction, the strip, unless it contracted at the 
same rate, which owing to variation in tempera- 
ture it does not, will locally resist the ingot’s con- 
traction, and small cracks in the ingot may be 
formed underneath or about the strip. What hap- 
pens is really a pull on a small scale, but the hardly 
discernable cracks on the ingot develop into ob- 
vious cracks in the bar forged from it. 

It may also be observed that the material imme- 
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diately beneath a catch is spongy. The sponginess 
is caused by oxidation of the syrfaces of the strip 
of steel before the metal rising in the ingot mould 
covers it. The oxide film reacts with the carbon of 
the fluid metal, as soon as the two come into con- 
tact, and small quantities of carbon monoxide or 
dioxide gases are liberated just as though that part 
of the ingot mould were rusted. 


Sound Ingots. 


Sir Robert Hadfield* has already extensively 
studied the question of producing sound steel, and 
has drawn attention to the importance of obtaining 
sound ingots. One speaks of sound ingots in a com- 
parative sense. Absolute soundness is never at- 
tained, but the imperfections which give rise to nc 
blemish or defect in the intermediate or final stages 
of manufacture are disregarded; and if they are also 
equally unobjectionable in the use of the article 
they are commercially negligible. It may happen, 
however, that apparent trifles arising in the course 
of manufacture grow into serious defects or causes 
of defects in service, and to trace their origin and 
fix the responsibility becomes a lengthy and deli- 
cate matter. If, therefore, an ingot works up into 
apparently faultless plates and bars and general 
forgings, it does not follow that the ingot was a 
sound one, but only that any unsoundness present 
was of small obvious consequence. 

Thousands of tons of ingots known definitely to 
be unsound in the absolute sense are rolled into 
girders, plates, rails and other forms, and appear 
to yield no worse service on that account. Some 
others break and involve loss of life and other mis- 
fortunes as a set-off to the lower costs of manufac- 
ture arising from the use of material which ‘is 


thought to be good enough, but not so good as it 


could possibly be made. In producing steel at what 
is called ‘‘ the market price,’’ these ‘* insignificant 
defects in ingots are made as harmless as possible. 
In respect to piping and shrinkage cavities this is 
accomplished by cropping the top end of an ingot, 
or by avoiding oxidation of the surfaces of the cavi- 
ties in order to increase their chances of welding up. 
To a certain extent this latter aim is secured by 
bottom-casting, but direct attempts to secure its 
success have been made in other ways, é.g., invert- 
ing the partly solidified ingot. 

Individual steelmakers are to be found who con- 
tend that bottom-cast ingots can be made perfectly 
sound in the usual mould by using a long trumpet 
and feeding it with hot metal. This, on the face 
of it, is highly improbable, however long the trumpet 
is made, as the steel in some parts of the runner 
brick will certainly freeze across, and thus hermeti- 
cally seal up the ingot before the interior parts of 
the ingot have solidified. As to volume of shrink- 
age cavity, there is not a great deal to choose be- 
tween a hottom-cast and top-cast ingot which have 
been poured at the same rate; the advantage enjoyed 
by the former is that its cavities are likely to be 
sealed from atmospheric oxidation. 

If the feeding of a bottom-cast ingot through the 
trumpet be left out of account and we imagine the 
mould to have been instantly filled with fluid metal, 
then it does not matter whether the filling took 
place from the top or the bottom. The position 
and size of the shrinkage cavity would be the same 
in either case, except that with a closed top mould 
a thicker upper crust would form and there would 


* Journal of the Irom and Steel Institute, 1912, No. II., pp. 11 
40; 1915, No. 1., p. 40. 


be small chances of bridges forming beneath it. The 
first advantage then of bottom-cast ingots is that 
shrinkage cavities are more likely to be clean and 
weld up. 

The metal rises in the mould more slowly on 
bottom-casting both on account of the mass of 
grouped ingots and also because each mould is filled 
against the pressure of the column of metal in it. 
The steel freezes through contact with the mould 
whilst it is being cast, and at the end of the cast- 
ing period the solid shell would be thicker, if bled, 
than the shell of a top-cast ingot of the same size; 
this is all to the good so far as volume of shrinkage 
is concerned. Moreover, the ingot is fed under pres- 
sure by metal from the trumpet so long as the runner 
bricks remain open, and this again lessens the 
volume of shrinkage cavity. 

As steel rises slowly in the mould, beyond the dis- 
turbing influence of the incoming stream, it heats 
up the sides of the mould and becomes itself colder, 
so that when the mould is full and the trumpet 
pressure can avail nothing, the freezing of the ingot 
is completed downwards from the narrower top end 
containing colder metal to the wider bottom end 
containing hotter metal. The ingot therefore may 
have two infected areas; one at the top occupied by 
a pipe, and one in the lower third of the ingot 
occupied by spongy metal. 

The slower rate at. which grouped ingots are cast 
is an advantage so long as the rate of casting is not 
too slow. Under normal circumstances the rate 
will be determined by the number of moulds to be 
filled through one runner, their cross sectional area, 
the height of the trumpet, the amount of metal 
coming through the ladle nozzle, and the area of the 
passages in the runner bricks. To these must be 
added the temperature of the steel and its freezing 
point, 

The clean skin expected on ingots cast from the 
bottom is not always realised. When cast too 
slowly the ingots are folded on the surface, as indi- 
cated in Fig. 12, and when steel is run down the 
trumpet too quickly to begin with it rises like a 
fountain through the bottom and splashes the sides 
of the moulds. When cast at average speed the 
molten metal runs rather sluggishly to begin with 
along the cold runner bricks, and when first sighted, 
at the bottom of the mould, appears as a nodule of 
pasty metal. By pressure from the increasing head 
of fluid in the trumpet pipe the nodule is forced 
out of the hole and the metal enters more or less 
quietly. 

As the area of the opening in the trumpet pipe 
is less than that of the combined openings in the 
runner bricks, the steel having once properly entered 
the moulds feeds quietly into them. Later, how- 
ever, a head of metal must form in the trumpet to 
overcome the fluid pressure inside the moulds and 
break through any crust forming on the upper sur- 
face of the ingots. The heavy fluid thus pressed 
through a circular opening is expected to travel up 
the axis of the ingot mould and diffuse itself into 
the surrounding metal as it rises; there is reason, 
however, to believe that it often acts otherwise. 
The thickness of the runner brick, where the vertical 
opening is made, is approximately half an inch. Even 
if this opening were made and set mathematically 
true, the stream would not make headway vertically 
through the moving mass of metal; it would be 
diverted first to one side and then the other by un- 
controllable incidents. 

But runner bricks are made and laid in the 
casting plate by human agencies; and some- 
times the opening is sloped and sometimes it 
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is chipped or has a fash on one side. [Either 
incident will cause the metal delivered under pres- 
sure to be diverted from the vertical, and that part 
of the mould in direct line with the sloped opening 
in the runner bricks will be washed by the incoming 
steel, and may have a cavity melted out of it. This 
is represented diagrammatically in Fig. 22. 

The mould is attacked in this manner at varying 
heights, sometimes as much as 16 in. from its base. 
If the opening lies centrally under the mould the 
steelmaker may hesitate to believe that the cavity 
when disclosed can have arisen from any defect 
in the casting arrangement. It is much easier for 
him to think that the mould as delivered by the 
ironfounder contained such ‘a defect more or less 
consciously concealed, and the view seems to be 
justified by the fact that troubles of this kind 
arise more frequently in new than in old moulds. 
The reason, however, for this apparent justification, 
apart from the fact that new moulds are more care- 
fully scrutinised, lies in a dilference between new 
and old moulds, the inner surfaces of the latter 
being protected to some extent by the deposit of 
oxidised metal which thickens on them by use. 

Deflection of hot metal to one side of the mould 
favours the formation of cracked ingots. This 
remark ought to be decorated like a recurring 
decimal when applied to the casting of hard steel 
ingots. If the runner brick does not open in the 
axis of the mould the incoming streams cannot 
possibly form an ingot whose temperature is 
uniform, and the chances of the surface of the 
mould being cut are increased. If the mould rests 
cornerwise on the runner brick, so that the stream 











. 22.—Krrect oF StopepD OpeNInG IN RuNNER 
BrIcK. 


of metal before entering the mould runs along a 
diagonal of the ingot, which owing to bad design 
of the bottom plate or considerations of space may 
occur, then the corner of the ingot to which the 
moving stream is directed is very apt to crack; 
and if not cracked on that corner the ingot will 
certainly not be cracked on any other. In such 
cases cracks are to be found only in the lower 
parts of the ingot; higher up the force of the 
stream is dissipated as the head of metal increases. 


The most advantageous arrangement, within the 
authors’ experience, for casting groups of ingots 
is a solid-bottom mould having a central hole pro- 
vided with a small taper fireclay sleeve as shown 
in Fig. 23, This arrangement ensures the formation 
and feeding of the ingot by a stream of fluid steel 
entering on and passing up the axis of the mould. 
The fireclay sleeve is also, long enough to give 
direction to the incoming fluid, and both damaged 
ingot moulds and longitudinal cracks in ingots are 
practically eliminated. When cast in this manner 
the mould must necessarily stand with the wide end 
uppermost. 

we assume a 
mould to be full of 
fluid steel at a uni- 
form temperature, 
then the solid ingot 
could be sound only if 
it had been cast with 
its wide end upper- 
most. But in all top- 
cast ingots the fluid 
occupying the lower 
part of the mould is 
colder at the moment 
casting is finished 
than is the metal 
occupying the upper 
part of the mould, and 
this to a certain ex- 
tent, depending on the 
dimensions of the in- 
got and the speed of 
casting, is favourable to sound ingots independent of 
the direction of taper of the mould. Also the quan- 
titative effect of a taper of, say, 1 in. to the foot 
is not the same on the freezing of a large as of a 
small ingot. In a small crucible mould, for 
example, the area of transverse sections a foot 
apart might be in the proportion of 4? to 5? and 
in a larger ingot in the proportion of 20? to 21’; 
but in the latter case the speed of casting would 
naturally. be more favourable to the production of 
sound ingots than in the former if both were top- 
cast. For these and similar reasons it is not per- 
missible to apply rigidly the results of observations 
made on small ingots with ample taper to much 
larger ingots cast with so small a taper that they 
can be stripped only with a machine. Much varia- _ 
tion of opinion and a great deal of the recent con- 
troversy about sound ingots arise from neglect 
cf this important difference. The difference, how- 
ever, is one of detail, not one of principle, and 
the inverted mould should be adopted as the safest 
means of securing freezing of the ingot from the 
bottom upwards whatever may be the size of the 
ingot. 

As a means of feeding the unavoidable shrinkage 
cavities in the upper part of an ingot, the simplest 
and most effective device is the white-hot fireclay 
head or dozzle used by the crucible steelmaker. 
No feeder-head and no system of producing really 
sound ingots involves so small a percentage of 
waste. But the device has not been applied te 
very large ingots, nor to groups of ingots cast 
through the bottom from a common runner. A 
refractory head in the form of a brick lining in 
the upper part of the mould or, more economically 
in some cases, a8 a. superimposed piece, can be 
operated with a discard of 10 to 15 per cent. of 
unsound and segregated material. : 

Apart from shrinkage cavities the inverted 
mould is advantageous in another important 














23.—DeETAIL OF 
Movutp’ ror Borrom 
CASTING. 
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respect. When steel is cast on the cold side, as 
certain kinds should be to facilitate cogging in 
the forge or mill without cracking, there forms 
on the upper surface of the fluid steel a crust of 
crystals which, as previously explained, may be 
broken and thrown back on to the sides of the 
mould, or pieces thereof may be washed into the 
ingot and form blowholes and other centres of 
weakness. In the ordinary form of mould this 
frozen surface is being pushed, as the steel rises, 
into a constantly decreasing area, and it must 
ultimately break up or allow the steel to flow over 
it. In the inverted mould, on the other hand, 
the frozen crust is rising always into a larger area, 
which keeps its edges free and permits it to grow 
without becoming thicker and stronger; conse- 
quently there is less danger of the crust being 
broken, and it is possible to produce groups of 
ingots at a lower casting temperature. 

The principles of ingot-making already briefly 
described are applied in what follows to a 
few of the problems arising in ordinary works 
practice. One of the most ditficult of these is 
segregation and the occurrence of ghost lines in 
large ingots. 

If an ingot can be made to consist entirely of long 
narrow crystals as indicated in Fig. 1, the segre- 
gates are crowded into the centre and towards the 
top of the ingot. But a large ingot could not be 
made to consist entirely of such crystals, and some- 
where between the outside and centre of -a cross 
section there is a more or less clearly defined 
boundary between crystals growing inwards from 
the outer shell of solid steel, owing to heat conduc- 
tion, and crystals deposited from the mother liquid 
whose temperature has fallen to freezing point 
This boundary line can often be seen on a well-made 
sulphur print of common steel. 

The chill* crystals, which extend inwards from 
the already solidified shell, form a compact mass. 
They grow into close contact with each other, press- 
ing the less pure and more fluid material from 
between their faces and confining it within a re- 
ceptacle which becomes continuously narrowed 
When the temperature of the fluid metal within 
this receptacle falls to freezing point then ‘‘ free ”’ 
metallic crystals form and sink towards the bottom 
or adhere to the inner surface of the solid walls; 
and such crystals lie loosely together like thistle- 
down and allow the liquid metal to pass between 
them. 

Talbot has shown,t and Neu also at an earlier 
date, that when the sides of a partially solidified 
ingot are squeezed together to form a rough bl-om, 
the cross section of suck a bloom shows purer 
material in the centre and outside than on a 
median area. ‘The area which is thus found to be 
occupied by the segregate corresponds to the 
boundary between the “ chill’’ crystals and the 
** free ’’ crystals; or more correctly, it should be 
said that the outer edge of the segregated area 
cannot lie nearer the face of the ingot than th> 
said boundary line, the reason being that the fluid 
squeezed from the interior can penetrate the solidi- 
fied wall only until it reaches the more compact 
chill crystals. The purer interior of such blooms 
consists of the free crystals already formed in the 


* For the ot brevity those crystals which form at the in 
surface of the naa and grow into the liquid steel are called 


** chill’ crystals; and those which form unattached in the 
finid and tend to fall - & the bottom or sides of the solid shell 
called crys 


are a 
t Journal of the Iron and Steel Institute, 1913, No I 
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fluid ingot metal and suspended therein or attached 
to the walls. 

If, therefore, it were thought desirable to move 
the segregates in a Talbot ingot towards the centre, 
it could be done by increasing the chilling effect of 
the mould and raising the casting temperature, t.¢., 
by increasing the thickness of the solid shell before 
the fluid it contained had reached a temperature at 
which crystals began to form freely within it. 

By reasoning along similar lines we observe that 
in very large ingots (such, for example, as are used 
in making gum tubes) the wall of compact crystals 
starting from the interior of the mould drives before 
it, as it thickens, a fluid envelope of impure metal 
which diffuses readily with the hotter metal nearer 
the centre as long as both remain quite liquid. When 
this interior liquid reaches the upper limit of its 
freezing temperature, the more flocculent kind of 
er) stal begins to adhere to the compact walls, and 
thus restrains somewhat the free movement of the 
liquid segregate which at that moment occupies the 
same position. . Unless we are prepared to assume 
a somewhat violent movement of the interior liquid, 
it must happen that the segregated fluid becomes 














Fic. 25.—Snowine Drs- 
PLACEMENT OF GHOST 
LINES ACCORDING TO 
RATE OF FREEZING 
(SutpHur Print sy 


ASHDOWN.) 


Fic. 24.—BEARDMORE 
Sutpaur PRINT 
(REDUCED) SHOWING 
POSITIONS OF 
GHOSTS. 


imprisoned and solidified where the two kinds of 
crystals meet, and as a matter of fact it is from 
that position inwards that ghosts are found. As a 
natural sequence one would expect to find the lower 
part of an ingot, which receives most of the de- 
posited free crystals, to be either altogether or rela- 
tively free from ghosts. Also it might be predicted 


‘that a line drawn on a longitudinal section parallel 


to the side of an ingot would cut simultaneously the 
outer ends of a number of ghost lines. 

By the kindness of Sir William Beardmore the 
authors are able to exhibit the sulphur print of an 
ingot clearly illustrating segregates or ghosts of the 
kind referred to (see Fig. 24). The explanation 
given may be confirmed both deductively and by 
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actual observation, but before applying these 
methods it should be said that the maker of gun 
tubes first trepans a core from the centre of the 
ingot or from the centre of a large billet made from 
the ingot. He does not care very much whether the 
discarded core contains ghosts or not, but it is very 
important commercially to have no ghosts, or as few 
as possible, on that part of the ingot which will lie 
ultimately near the bore of the gun. 

(A.) In a large ingot cast in a loam mould the 
ghosts were found to be distributed almost to ite 
edge, and it was not possible from any part of the 
tube to secure test-pieces which would pass inspec- 
tion. This condition arose obviously from the fact 
that circumstances were unfavourable to the forma- 
tion of chill crystals. 

(B.) As the result of extensive experiment it has 
been affirmed that much better results are obtained, 
i.e., there is less trouble with transverse test-pieces 
cut from @ gun forging, when the casting tempera- 
ture is high. This arises from the fact that a high 
casting temperature is favourable to the growth of 
chill crystals; but it may arise also because non- 
metallic impurities, not strictly due to segregation, 
have a better chance of escaping to the centre and 
top of the ingot when the casting temperature is 
high. A portion at least of such impurities may be 
eliminated in the furnace by careful working. 

(C.) Mr. Ashdown has permitted reference to a 
direct experiment made on this subject. He pre- 
pared a longitudinal section through a large ingot 
which was cast partly in an iron mould and partly 
in a loam mould. The result is shown very clearly 
in Fig. 25. Mr. Ashdown has allowed us to examine 
also the results of his many large-scale experiments 
along similar lines, and we were gratified to find 
them in agreement with our own observations and 
deduced conclusions. 

(D.) Other makers: of large ingots have been 
known to affirm that cracks on the corners of such 
ingots (generally due to high casting temperature) 
may be taken as a sure sign that the ingot is a 
good one, i.e., good in respect to freedom from 
ghosts outside the trepanned core. The effects of 
high casting temperature in the directior indicated 
may be admitted, but the remedy is a desperate one, 
and it may well be asked whether it were not better 
‘to bear the ills we have than-fly to others that 
we know not of.”” If we bear in mind the diffi- 
culty of controlling casting temperatures, these 
remarks will suggest, without further comment, why 
gun ingots made under apparently identical condi- 
tions are diversely satisfactory. 

The net effect of a high-cast temperature is harm- 
ful, and it is doubtful whether an exception should 
be made of gun ingots. It increases the amount of 
total shrinkage; it increases the number of contrac- 
tion cavities and intercrystalline cracks (see Fig. 26); 
it adds to the weakness of the ingot along planes 
which lie between the corners and centre of the 
ingot, and it heightens the danger of clinking in the 
reheating furnace. 

The assumption that an ingot is a homogeneous 
piece of metal, apart from piping or segregation, is 
not supported by observation. Take, for example, 
the well-worn statement that the extension of a 
round bar of hot steel by a method which includes 
the revolution of the bar on its own axis will cause 
the centre of the bar to become hollow. There cer- 
tainly is a tendency at all times for the bar to split, 
and it will no doubt actually do so if the working is 
sufficiently drastic and prolonged, because the simul- 
taneous revolution and elongation of the bar pro- 
duces a transverse shearing movement through its 


centre. But whether it will occur or not in an 
operation carried out always in the same way de- 
pends on the properties 
of the steel, and experi- 
ence shows that it 
occurs invariably with 
some bars but not with 
others made from the 
same ingot. 

Use has been made of 
a method which secures 
the simultaneous re- 
volving and extension 
of bars under well-de- 
fined conditions as a 
means of comparing the 
strength of the central 
axis of ingots cast 
under different condi- 
tions. The ingots were 
rolled into bars, and 
these were cut into 
lengths for testing pur- 
poses. From the usual 
form of ingot only those 
bars corresponding to 
the lower third would 
stand the test without splitting. When cast into an 
inverted mould about three-fourths of the ingot 
would produce bars capable of withstanding the 
test; but if cast very hot even the inverted ingot 
would not make satisfactory bars. 

Some tests were made on bars prepared as fol- + 
lows :—The ingot was cogged into a slab; this was 
sawn longitudinally down the centre, and each half 
was rolled into test-bars. In these tests the axis of 
the bar would not correspond either with the axis 
of the ingot or any plane of weakness existing in the 
ingot, and it is notable that out of three hundred 
tests not a single piece disclosed a split centre. 

It is not so easy to make quantitative tests across 
the planes of weakness originating at the corners of 
ingots, and the steelmaker is well pleased if he can 
avoid any obvious defects arising from them. Their 
presence, however, should not be’ neglected by the 
steelmaker nor ignored by the inspecting engineer. 
They are unavoidably present in greater or lesser 
degree, depending on the shape of the mould and 
the manner in which the steel is poured into it, 
and more especially on the temperature of the steel. 
Defects arising from the said planes of weakness 
are well known; they appear, for example, in the 
tyre blanks during the becking operation or earlier. 

Owing to the higher coefficient of shrinkage of 
stearine as compared with steel, and its smaller 
resistance to tensile stresses, it is possible to ex- 
aggerate the defects likely to occur in steel ingots. 
In Fig. 26, for example, a stearine ingot cast in an 
inverted mould from an unfavourably high tempera- 
ture is seen to be defective almost to its base. 
Nothing so visually discomforting as this is likely 
to occur in a steel ingot, but it is surely an advan- 
tage rather than otherwise to have tendencies in the 
steel we make widened into visible defects in the 
material used for experimental purposes. 

Stearine can be used also to illustrate the general 
principles of segregation, and to demonstrate some 
of the causes of spongy and blown ingots. Its value 
for teaching purposes can hardly be over-estimated. 


Fic. 26.—RELATIVE 
SHRINKAGE AND Con- 
TRACTION IN ‘‘ Hor’’ 
AND ‘‘Cotp’”’ Cast 
InGor. 


, 


Mr. Rosert Burt, manager at the Banknock Pits, 
Dennyloanhead, has been made the recipient of a hand- 
some presentation on the occasion of his leaving to take 
up another position at Braidwood. 
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Gas Furnaces and their Utility.” 


By Ralph Hackett (Glasgow). 


The furnace expert has to be a man of tact and 
discretion. It necessarily follows from the nature 
of his business that he will often learn items of 
an extremely confidential nature, and he must 
remember not to divulge any of this information, 
while yet adapting his knowledge to suit the re- 
quirements of the case and storing it in‘ his mind 
as an aid to solve other cases that may arise. A 
summary of the study necessary to become com- 
petent as a fuel expert may be of some use to those 
who wish to specialise in this branch; and there- 
fore the following list is included: —(1) The heat 
treatment of steel in all operations (this is most 
important); (2) the melting of metals, such as 
copper, gunmetal, yellow brass, aluminium, and 
all low-temperature metals; (3) forging, including 
bolt and rivet making and heating; (4) plate heat- 
ing, drop forging, and welding; (5) large ovens, 
for such work as enamelling, japanning, and cores; 
(6) the combustion of gas as applied to furnaces, 
when using town’s pressure, high-pressure gas, and 
air-blast ; (7) the limits of temperature when using 
one or other of the above; (8) the application of 
gas as a fuel in furnace construction, and the laws 
governing same, compared with other fuels; (9) 
flue draft, and its effect on the furnace. 


Heat Treatment of Steel. 


There are three systems of furnace-heating by 
gas, but the method most successfully adopted is 
that of gas under normal pressure with air blast. 
Special processes, however, have their own par- 
ticular requirements. For instance, the heat treat- 
ment of carbon steel covers several operations, as 
follows :— 

Carbon ‘Steel._Annealing requiring a tempera- 
ture of 880 deg. C.; case-hardening, 925 deg. C.; 
hardening, 740 deg. C.; tempering, 220 deg. Fah. 
upwards, and according to the purposes for which 
the articles are intended. As will be noticed, all 
the temperatures mentioned are below 1,000 deg. 
C., and assuming this as the maximum required 
at any time, the furnace most suitable would be 
a natural-draft oven. The dimensions would be 
decided by the amount of work that has to be 
done. As a guide, however, it may be mentioned 
that an oven measuring 36 in. by 24 in. by 12 in. 
high would be generally a convenient size, and 
‘capable of taking at least half a ton of work as 
its maximum load. The maximum gas consumption 
in a furnace of this description would be about 
500 cubic feet per hour, and to maintain the maxi- 
mum temperature 300 cubic feet per hour. 

Natural-draft furnaces are efficient for tempera- 
tures up to 1,000 deg. C. (1,832 deg. Fah.). Above 
this, it is advisable to use air-blast. In the fur- 
nace fitted with air-blast the recuperative powers 
are 25 per cent. better, with a corresponding in- 
crease in production and a saving in gas. Added 
to this are the extra cost for blower, power, and 
piping, while the natural-draft furnace is inde- 
pendent of either, and can be run night and day 
without attention. The determining factor, how- 
ever, in most cases must be that of temperature. 

High-Speed Steel.—As this class of steel is 
one of the most difficult to harden, on account of 
its high hardening temperature (which is about 


* Abstract of a Paper read before the North British Association 
of Gas Managers. 


1,260 deg. C.), a special type of furnace is neces- 
sary to attain and maintain this temperature, 
and no type of furnace can be relied upon to give 
the uniform results that a gas-fired one will give. 
In this case gas with air-blast must be used, 
and the furnace must be provided with a 
pre-heating chamber heated by the waste gases 
from the lower or high-temperature chamber. 
As these furnaces are made in various forms, the 
nature of the work will determine the type to be 
used. The most common types, however, are the 
twin ovens or muffies for taps, dies, and other simi- 
lar work, and the crucible type.for reamers and 
twist drills, which must be hardened vertically to 
prevent any warping. 

Metal Melting.—The melting of metals is done 
most successfully with gas-fired crucible furnaces, 
the type varying with the nature and quantity of 
metal, and the purpose for which it ts to be used. 
The most common forms of furnaces used are the 
‘* tilting,’’ capable of dealing with quantities of 
from 120 to 600 lbs., and the “ stationary,’ in 
twin and single type, which will deal with quan- 
tities up to 200 lbs. Each and all of them can 
work with gas and air-blast at 2 lbs. pressure, or 
high-pressure gas at 12 to 15 lbs. pressure. Copper, 
gunmetal, yellow brass, aluminium, and many other 
metals of a similar nature can be melted in quan- 
tities of from 60 to 600 lbs., the consumption 
being 3.5 cub. ft. per pound of metal melted. 


Lower gas consumptions have been obtained, but 
the average given is for practical working. 


The 
following are the results obtained from a crucible 
furnace in melting brass:— ~ 


First Heat from Cold. 


Index. 
394,070 cub. ft. . 
394,380 


” 


Scrap metal. 
. 60 lbs. yellow scrap 





310 cub. ft.=5.16 cub. ft. per Ib 


Second Heat. 


Index. 


394,380 cub. ft 
394,590 ,, 


Scrap metal. 


. 60 lbs. yellow brass 





110 cub. ft.=3.5 cub. ft. per Ib. 


Third Heat. 


Index. 
394,590 cub. ft. .. 


’ ” 


185 cub. ft.=3.08 cub. ft. per Ib. 


Metal ingots 
60 Ibs. yellow brass 





The above three melts combined make a total of 
180 Ibs. of metal melted in 3 hours, for a gas con- 
sumption of 705 cub. ft., which works out at 3.9 
cub. ft. per lb. of metal melted. 

The following results are the average obtained 
under working conditions when using a 300-Ib. tilt- 
ing furnace fitted with air-blast, the metals melted 
being copper, gunmetal, and yellow brass : — 
Average working period perday  . = 10 hours. 

number of melts of 300 Ibs. each=5 melts = 25 ewts. 
time for each melt = 2 hours. 
gas consumption per Ib. of metal for casting == 5 cub. ftz 
gas consumption per Ib. of metal for co = 3.75 do. 
life of _ Se te Fe . = 35 heats. 

» furnace as ane “ . = 6 months: 
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It is considered that two tilter furnaces will do 
the work of six 150-lbs. coke-heated pit fires, and 
the working costs average about the same as the 
six coke fires; but gas has the usual advantages 
which are considered important. 

Another set of figures has been given by a Glas- 
gow firm—Messrs. Whyte, Thomson & Company—- 
and shows a considerable saving in the working 
cost experienced by them in using gas for power 
and manufacturing purposes. 

By the old system (using steam power and coke 
for furnaces melting brass and gunmetal) the fol- 
lowing was the cost :— 


One year’s account for power £75 


9 P Fi coke (coke at 16s. ‘per ton) 60 
£135 
The average number of melts per day with coke= 4. 

By the new system (using a 34-h.p. gas engine 
and crucible furnace) the results obtained were as 
follow :— 

& s. 
One year’s account for power 9 


= Ne - ee 
One year’s account for furnace (gas at 1s. 6d. per 1000) 


manufacturing rate 


d 
6 
0 
6 


£104 18 
The average number of melts per day with gas=6. 
Hence we see a saving effected of £30 1s 6d 
with a 50 per cent. additional output. 


Temperature Recording. 

The thermo-electric pyrometers are the type 
most generally employed for recording the high 
temperatures used in industrial work. The outtit 
consists of the indicator, the thermocouple, and 
connecting leads, and can be had either portable 
or stationary as desired. This is a set to be recom- 
mended where only one furnace is used, and where 
several may be located at different portions of the 
building. 

In munition works there are batteries of fur- 
naces, and, without. the use of switches or surplus 
connections, it is possible to get a correct reading 
of at least four furnaces on one chart by intro- 
ducing a thread recorder. Each furnace tempera- 
ture is shown on the chart in different colours by 
a series of dots caused by a lever depressing the 
thread on the chart every minute, the chart being 
graduated for time and temperature. In this way 
a permanent record is made and kept for future 
reference. 

Some means of temperature control should be 
provided with every gas furnace, no matter what 
type nor for what purpose it is desired, and most 
particularly where very high temperatures have to 
be obtained. Standard pyramid cones, which can 
be had up to 1,860 deg. C., are very useful in 
cases of high temperatures, and where doubts are 
likely to be raised. They also serve as a check on 
any pyrometer set to prove the correctness of same. 


Gas and Air Mixing. 

The use of gas furnaces has led to the intro- 
duction of other appliances, known as gas and air 
mixers, owing to the difficulty experienced in 
obtaining a proportionate mixture when gas was 
used at normal and air under pressure. Most of 
these ‘‘ mixers,’’ while improving the working of 
the furnace, still leave too much dependent upon 
the operator’s skill and ability to adjust the air 
and gas valves so that they will give complete com- 
bustion at all times. Having found this to be 
detrimental, and being desirous of overcoming the 
difficulty, the author introduced a mixer, and so 
far the results have been all that could be desired. 
With it a small excess of gas will produce an 
effective reducing atmosphere. 


The Use and Abuse of Glue. 


By James McLacutan. 


While glue is one of the most important things 
in a pattern-shop, and does not receive the atten- 
tion it merits, yet it is too much used. The British 
climate is too humid for an unqualified use of glue 
in all circumstances. While the cabinetmaker re- 
lies almost wholly upon glue, the patternmaker 
should regard it as a temporary expedient for hold- 
ing light and delicate work together which is 
jointed, and where it is impossible to use screws or 
nails at all, or at least inadvisable until the shape is 
formed. A glued-up pattern may measure all right 
in the pattern-shop, and look durable, but when it 
meets the varying temperature and conditions of 
the foundry it may fall to pieces. When glue is 
used the pattern should be painted and given 
several coats of shellac varnish as a waterproof 
coating. Unless the patterns are to be painted and 
varnished glue should not be used at all. For this 
reason boards for loam work should never be glued. 

It should not be left to everyone in a pattern- 
shop to tinker with the glue stove. The foreman 
ought to keep a close eye on it, and it is advisabie 
that a handy labourer be deputed to attend to it, 
or better still, a young lad. To be useful the glue 
should be in perfect condition. If the youngest 
boy is made responsible for it, he will get to know 
the best working consistency. 

There are various ways of preparing glue. In 
some shops the cakes of glue are broken up and 
placed in the boiling pot without any previous 
steeping. This is not good practice; the glue ought 
to be broken up and steeped in a pot, with just 
enough water to cover it, for about 24 hours before 
it is boiled. It will form into a thick jelly, which 
will quickly melt when placed on the stove. 

Some shops, however, run to the opposite ex- 
treme, and steep a large quantity of glue which 
cannot be used for weeks. The result is that instead 
of glue, a sort of syrup is formed, which is unre- 
liable. 

The best glue does not hold well on end grain, 
but if the end grain is first coated and the glue 
allowed to sink in for a minute or so, and then 
another coat applied, it will be fairly effective. It 
is not always possible to rub glued joints, but all 
superfluous glue should, if possible, be rubbed out. 
It is a great mistake and a great waste to swim 
the glue on the job. It always pays a firm to sup- 
ply first-class brushes. The glue can be applied 
sparingly, and if the work is thinly coated, two or 
three rubs, pressing on the surface the while, are 
sufficient to squeeze out the surplus glue. If the 
glue is good, it will be impossible to push it more, 
and a good joint will result. 

In glueing leather fillets, if the work is not to be 
painted or varnished, the fillets should be var- 


nished,; to prevent them from dropping off in the 
mould. 








OVER-PICKLING OF CASTINGS.—Cast iron that 
has to be galvanised usually requires to be pickled first, 
even though it may have been ‘‘ tumbled ’’ or sand- 
blasted to clean it. After pickling, however, some- 
times castings will be very difficult to galvanise, taking 
the zinc badly. This results from over pickling, which 
allows the acid (either sulphuric, muriatic or hydro- 
fluoric) to attack the iron and expose the graphite ex- 
cessively on the surface. This defect can be reme- 
died by brushing ang scouring until the carbon is re- 
moved, but if it is not given this treatment, but is 
put directly into the electrogalvanising solution, the 


zine will not deposit on it well, the carbon being a 
poor conductor. 





THE FOUNDRY TRADE JOURNAL, 





- Use of Borings in Cupola Operations. 


In a Paper on this subject read before the Ameri- 
can Foundrymen’s Association the author, Mr. 
James A. Murruy, points out that the melting of 
iron borings and even steel chips in the cupola for 
the double purpose of reducing mixture costs and 
bettering quality is not by any means a new 
practice. The melting of chips loose in the cupola 
has been tried both alone and in combination with 
regular mixtures with very indifferent results. 
From the results of tests the author concludes 
there is no better practice than the use of stove- 
pipe lengths filled with chips. 

These stovepipe lengths, he continues, should 
hold about 50 lbs. It is preferable to use either a 
wood, iron or steel disc for the top or bottom of 
the stove-pipe containers, which can be filled at 
the machines by machinists’ helpers at very little 
if any cost, as the borings must be taken away 
in any event. The cost of preparation for the 
cupola is about 10s. per ton. 

On three different occasions the author melted 
10 tons of these canned borings alone, using a 
blast pressure of from 9 to 10 ounces, the. regular 
blast being from 14 to 16 ounces. All three of 
these heats showed a loss of less than 2 per cent., 
which seems remarkable. The charges were care- 
fully weighed. A 10-ton ladle was weighed on a 
crane scale and then placed under the cupola 
spout, and when the contents of the cupola were 
run into it, it was weighed again with the result 
mentioned. The iron in each case was white and 
in no way fit for commercial machinery castings. 
It showed no tendency to stick to the ladle but was 
hot and fluid. A 6-in. by 6-in. section poured from 
the ladle was white all through, not a trace of 
graphitic carbon being visible near the centre. 

The melting of borings in stovepipe containers 
is being practised by a large number of American 
foundries engaged in both light and heavy work. 
There is no patent on the process, and it is beyond 
question a thoroughly sucessful method. 

The briquetting of borings by the German 
method, that is, subjecting them in suitable moulds 
to great pressure, is a successful method but the 
cost is high and there is a considerable melting 
loss. It is said that the breaking or spalling of 
the corners and edges of the briquettes represents 
a great loss. The briquetting of borings through 
the use of cement or any other wet binder is 
without question a great failure. The rapid 
generation of oxygen when moisture comes in con- 
tact with the borings soon leaves only a lump of 
rust to put in the cupola, and when used in this 
way is productive of bad castings, as pin-holes and 
so-called blow-holes are prevalent. The melting 
loss by this method was found by experiment to 
reach as high as 60 per cent., while the resultant 
metal was bad. Castings poured with it for ex- 
perimental purposes were very unsound and liter- 
ally honeycombed with holes, while on the other 
hand castings poured from similar metal, taken 
from a ladle that was filled from the containers, 
were sound all the way through and showed no 
 - of es or any other unsoundness. 

ith the cans or containers no extra labour is 
involved on the charging floor and the given 
amount to be put on any charge can be as evenly 
distributed throughout the charge as any com- 
ment part of it. This filling labour should 
dly be counted under most circumstances as the 
berings must be taken away from the machines 


and the helper may as well fill the cans as use 
any other receptacles. Borings melted by this 
method are a decided strengthener of castings and 
tend to give a closer gain. The author has used 
them in various percentages in all kinds of work, 
from the heaviest parts of high-class machinery 
down to light automobile castings, with unvarying 
beneficent results. 


The Melting of New Scrap Iron and Steel 
Briquettes 

The question of the employment of iron and steel 
briquettes is discussed in a recent issue of ‘' Stahl 
und Eisen,’ by Herr R. Ficutner, of Duisburg- 
Wanheim, who first points out that very ovlishdente 
quantities of material are yielded annually in the 
form of turnings, croppings, etc. Thus in 1912 the 
total consumption of old and new scrap was as 
follows :— 


German Consumption of Old and New Scrap in 1912. 


From Puddled-iron works 
» Basic iron and steel works .. 
» Iron and other metal foundries 


Total 


It appears that no statistics are available in regard 
to the tonnage yield in the matter of turnings, etc., 
from iron and steel turning, planing and milling 
operations. Scrap iron and turnings in conjunction 
with pig-iron form the starting point in foundries and 
steel works for the production of new rolled pro- 
ducts, castings and forgings, and in the course of | 
this movement of the material one ton of heavy 
scrap or steel turnings represents in itself one ton 
of iron and steel. Now, whilst this unit of wrought- 
iron and steel scrap is sold in the market at from 
45s. to 55s. per ton, a ton of steel turnings only 
hus a value of from 30s. to 37s. A similar state of 
affairs prevails in regard to cast-iron borings, as cast- 
iron scrap commands 54s. to 65s., whereas cast-iron 
borings only yield from 32s. to 46s., according to 
local conditions. As a reason for the lower value 
of turnings as compared with scrap the author recalls 
that the former are composed of loose materials, 
whilst the latter is dense and solid iron. For instance, 
1 cubic metre of iron cast into an ingot weighs from 
7.25 tons to 7.8 tons. On the other hand, 1 cubic 
metre of cast-iron turnings measured in a box only 
weighs about 2 tons, 1 cubic metre of hard steel 
turnings (shell turnings) weighs 1.43 ton, and 1 
cubic metre of loose mild-steel turnings only 0.160 
ton to 0.520 ton. The converse is the case with the 
volume, as the smaller the weight of the unit the 
greater is the volume. It is shown, for example, in 
one case that the volume of loose iron and steel 
turnings amounts to 48} times the volume of a 
massive ingot of the same weight. But the super- 
ficial area of the turnings increases to a much 
greater extent than the measure of space, as the 
turnings occur in very thin and narrow layers. 

Both scrap and turnings are returned for re- 
melting in the foundries and ironworks. The big: 
volume of the turnings naturally necessitates the 
possession by the purchasers (the steel works) of 
large storage accommodation, and involves them in 
greater costs for transport and delivery, as the carry- 
ing capacity of the trucks cannot be fully utilised 
with loose turnings. In addition, loss is incurred 
through the rusting of the turnings stored in the 
open air, in consequence of the big surface exposed 
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to moisture and the atmosphere. The loose turn- 
ings in the melting process also offer a much greater 
surface to the flames or hot gases than solid and 
lumpy scrap, and as a consequence the loss in the 
reduction is far greater in the former case than in 
the latter. Moreover, the chemical composition of 
the turnings is widely different, and may cause diffi- 
culties in this direction when being remelted in 
open-hearth furnaces, whilst at the same time they 
cling closely together and can only be separated with 
difficulty, thus requiring a longer time and involving 
increased wages for charging. 

It is possible to reduce stee] turnings on the site 
where they are produced. But the conditions are 
otherwise in regard to cast-iron turnings. Like steel 
turnings, the cast-iron variety can also be remelted 
in open-hearth furnaces, which operation is exten- 
sively carried out. The price paid by the steel- 
works for cast-iron turnings is, for similar reasons to 
those for steel turnings, very low as compared with 
scrap iron. Most cast-iron turnings come from 
machinery works, many of which possess their own 
foundries, and it would therefore seem appropriate 
to remelt these turnings there. With few excep- 
tions the foundries in Germany only work with 
cupola furnaces. But if the cast-iron turnings are 
charged into the cupolas they cannot be reduced 
economically. In fact, the remelting of them in a 
loose condition in cupolas has never led to practical 
results, and their re-use in foundries is therefore 
excluded. 

The author proceeds to state that a decided 
change in regard to the utilisation of turnings took 
place in 1909, the incentive to briquette them 
having probably been suggested by the successful 
work in the briquetting of ore and coal. A 
briquette formed of cast-iron turnings and com- 
pressed under high pressure offers, in so far as it 
holds together and does not fall to pieces, a much 
smaller surface to the hot current of gas than the 
same charged into the furnace in a loose condition, 
the briquette approaching in its solid texture solid 
scrap. Well-pressed briquettes of cast-iron turnings 
(of a weight of from 10 to 12 kg.) have a specific 
gravity up to 5.8, whereas cast-iron has one of 7.2. 
If this density is represented by 100 the cast-iron 
briquettes show an 80-fold compression. The 
specific gravity of steel-turnings briquettes is 5 to 
5.2, and that of wrought iron or steel 7.8, the com- 
pression in the case of the steel briquette conse- 
quently being 66-fold. 

Experiments undertaken with  well-pressed 
briquettes of cast-iron’ turnings showed that they 
can be advantageously remelted in cupolas. If 
briquettes only were remelted the waste consider- 
ably increased on a simultaneous slagging of the 
furnace; but no great waste occurred when the 
operation was conducted with pig-iron and scrap 
with up to 30 per cent. of briquettes. As a conse- 
quence the possibility of reducing briquettes of cast- 
iron turnings was demonstrated, and it was also 
found that the iron resulting fromthe reduction 
presented a fine texture. Experiments made in 1910 
in the foundry of the Maschinen-Fabrik Augsburg- 
Niiremberg indicated how the strength increased 
with the increasing use of briquettes in the charge. 
In a mixture of hematite and briquettes of cast-iron 
turnings the briquette content was raised from 20 
to 90 per cent.; and a constant increase took place 
in the tensile and transverse strength. But with the 
larger addition of briquettes (80 to 90 per cent.) 
the iron began to be brittle and its strength to 
decline. One disadvantage always observed was a 
higher absorption of sulphur in the iron, according 
to the increase in the percentage of briquettes, 





During 1915 Prof. Wiist carried out experiments 
in the foundry of Sulzer Brothers at Winterthur. 
Charges were employed consisting of hematite and 
Luxemburg iron, together with an admixture of 
briquettes formed of cast-iron turnings in proportions 
rising from 5 up to 25 per cent., so that the com- 
position of the charge in carbon, silicon, manganese, 
phosphorus and sulphur remained approximately 
the same. The experiments resulted in an increase 
in the transverse strength with test bars up to 35 per 
cent. and in the tensile strength up to 50 per 
cent. It has been established that :—(1) The total 
waste increases proportionately to the addition of 
briquettes; (2) that the carbon loss does not materi- 
ally increase; (3) that the proportionate loss in sili- 
con increases with an increasing use of briquettes; 
and (4) that an increased absorption of sulphur 
through the briquettes does not occur. 





Match Plates and Aluminium 
Patterns. 


This subject was mentioned in a Paper read 
before the American Foundrymen’s Association by 
Mr. A. E. Howell, who remarked on the substitu- 
tion of aluminium for iron patterns and the hinged 
match-plate for the loose pattern for light castings. 
The development of the manufacture of aluminium 
permitted new uses for it, and the foundry appro- 
priated this material rapidly for patterns, as it 
got cheap enough to be available—but not as loose 
patterns. The match-plate was concomitant with 
the aluminium pattern. This gave the necessary 
rigidity and strength, and assured straight edges. 
With a match-plate the skilled work is mainly 
performed in the pattern shop; but still the 
moulder must still see to it that his sand is in 
proper condition; he must know just how to ram 
and how to pour and, above all, he must know 
exactly how to place his bottom board and clamp 
it to prevent the sagging of the drag. 

One might say that in moulding from a well 
designed match-plate the skill required is almost 
eliminated, but.for the fact that two things may 
happen and do happen. Either the drag settles 
or drops away, from the plate, making excessive 
weight in the casting, or the mould is ‘‘ clamped- 
oft ’’ by getting too much sand under the bottom 
board. This requires judgment and care, especially 
with castings of large, unbroken surface. 

The advantages of the aluminium match-plate 
are several. Breakage is almost eliminated. The 
wooden follow-board is done away with, only a 
skeleton support for the larger plates being neces- 
sary; the filing and dressing of the aluminium 
plates is much more rapid and the total cost is 
about the same as the total cost of the iron 
patterns. There is the necessity of having flasks fit 
the plate, but this is overcome by making all flasks 
and plates to certain standards. 

It may naturally be asked how patterns that 
are matched are. fitted, as exact fitting cannot be 
done in the wood. We take off non-shrinking 
metal castings from the wood. These are dressed 
and fitted and the plates made from them. The 
non-shrinking metal is a mixture of lead with 
enough tin to stiffen it and secure necessary 
straight lines and enough antimony to counteract 
the shrinkage. We use a }-in. square by 12-in. 
bar to test when this is the case. We also cast a 
bar from each lot of aluminium to ascertain its 
shrinkage and make allowances accordingly. This 
we find usually varies from 0.170 to 0.180 for 
No. 12 metal. 

Cc 
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Manufacture ef Alloy. Steels 


(Continued from page 543). 


Heat Treatment of High-speed Tools. 

The heat treatment given to high-speed steels 
for the commoner uses as lathe and planer tools 
has generally been simplified by heating to in- 
cipient fusion and quenching in oil. Cooling by an 
air blast and double treatment, which were for- 
merly recommended, are now not common, except 
that a second (drawing) heating is given to mill- 
ing cutters and similar tools, the temperature im- 
parted to the tool depending on the material tobe 
cut. 

The treatment is usually done by the blacksmith, 
who heats the tool in his forge fire and then im- 
merses it in a tank containing enough oil so that 
its temperature does not rise materially. Ten 
gallons of oil is a common quantity to use when 
the size and number of the tools is moderate, as in 
most shops. ‘The fire is a deep compact coal fire, 
the coal in the centre where the tool is heated 
being pretty thoroughly coked, that is, most of its 
volatile matter distilled out. This manner of 
heating has the advantage that free oxygen does 
not get at the tool to oxidise it, but its environ- 
ment is non-oxidising or even ‘reducing, owing to 
the presence of an excess of burning carbon sur- 
rounding the tool. Any flame is more or less oxidis- 
ing, at least unless heavily charged with smoke or 
free carbon, and a piece of steel heated directly by 
a flame as in the ordinary heating chamber of a 
furnace is likely to be somewhat oxidised on its 
surface, the depth,to which the oxygen penetrates 
varying according to the conditions, particularly 
the temperature, the access of air, and the length 
of time. Heating in a muffle will also result in 
oxidising the steel unless extraordinary precau- 
tions are taken to keep out oxygen or to consume 
all that enters. The temperature of quenching, 
usually about 1,260 deg. C. (2,300 deg. F.), is 
determined by the fusion of the scale and _ its 
visible collection into drops or beads on the sur- 
face of the tool. 

Quenching is done by quickly plunging the heated 
tool into the oil as soon as it has reached the de- 
sired temperature and moving it about in the oil 
until cold. Cooling in oil is thought by some to 
give a better tool than cooling in the air blast, one 
reason, seemingly being the protection of the steel 
from free oxygen while it is hot enough to be oxi- 
dised thereby. The oxygen of the air blast forms a 
scale of oxide on the hot steel and the oxygen prob- 
ably penetrates the metal below the scale to some 
extent, injuring the quality as deep as it goes. A 
tool on its second grinding when the oxidised metal 
is removed may then give better service than on 
the first, unless the first grinding has for that 
reason been heavy enough to remove the oxidised 
metal. 

In many shops, however, the original treatment 
recommended by Taylor and White is given, the 
cutting edge of the tool being heated to incipient 
fusion and then immersed in a bath of melted lead 
at about 565 deg. C. (1,050 deg. F.). The heating 
is done in a small furnace over a deep coke fire. 
blown by an air blast, so that the environment of 
the tool while being heated is substantially non- 
oxidising. Flames of carbonic oxide play out of 
the openings through which the tools are inserted, 
indicating little if any free oxygen within: In 


these shops, however, milling cutters and other 
tools that are machined to a particular form are 
treated by heating them to a slightly lower tem- 
perature, in order not to damage the cutting edges, 
and then plunging them into cold oil. When cooled 
to the temperature of the lead they are taken out 
and placed in an air blast to complete the cooling. 
Some tools desired to be especially tough so as not 
to break in service are given a second heating to 
565 deg. C. and then cooled in the open air or air 
blast if saving time is important. 

Rapid steel when well annealed will bend con- 
siderably without breaking, even in as large a sec- 
tion as 2} by 1} inches, the bending being edge- 
wise, as in a tool at work. Gledhill found that 
one of these steels after having been annealed 12 
to 18 hours at 7€0 deg. C. (1,400 deg. F.) had a ten- 
sility of 129,200 lbs. per sq. in., an elastic limit of 
89,600 Ibs. per sq. in., an elongation of 18 per cent. 
in 2 inches, and a contraction of area of 35 per 
cent. The ductility is rather high and would 
enable a tool to be bent considerably without 
breaking. Such annealed steel may be rather easily 
machined for making milling cutters and other 
shapers that require machining. 

Carpenter found that the higher the tempera- 
ture from which rapid steel is cooled the more it 
resisted etching for metallographic work. He also 
found that no tempering change occurred when it 
was reheated at a temperature of less than 550 
deg. C. (1,022 deg. F.) to a visible red in the dark, 
indicating a stability that is doubtless the cause 
of its property of red hardness. 

Whether a rapid steel is made harder by the heat 
treatment given it depends somewhat on the condi- 
tion of the bar before treatment. If it has pre- 
viously been annealed, the treatment hardens it, 
whereas heat treatment may not harden a piece :n 
the natural state. Taylor found that some tools 
having useful red hardness could be filed rather 
readily. Edwards on the other hand found treated 
high-speed steels to be exceedingly hard—as hard 
as any steel could be made by quenching. Gledhill 
found that high-speed steel was good for turning 
chilled rolls which are extremely hard and require 
to cut them the hardest kind of tool. 

Trials on window glass of a number of different 
rapid steels showed that the cutting edge of some 
but not of all would scratch it. The same was 
true of the untreated ends of the same tools, as 
some would and some would not scratch the win- 
dow pane. The hardness of the steel when cold is 
not the determining factor of usefulness in any 
case. It is the hardness when heated under condi- 
tions of work. The cutting edge of a rapid-steel 
tool at work is probably never as hot as the metal 
just back of it, where the heating caused by the 
friction of the chip, as it is deflected and rubs 
hard on the tool, is most intense. The edge itself 
is kept relatively cool by the cold metal flowing 
upon it. 

Theory of High-Speed Steel. 

Carpenter found the heating and cooling curves 
of a rapid steel to be radically different from each 
other, and also that the cooling curve when the 
steel was cooled from 930 deg. C. (1,706 deg. F.) 
was greatly different from that when the steel was 


cooicd from 1,250 deg. C, (2,282 deg. F.). . When 
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the steel was cooled from 930 deg. C, the curve 
had an abrupt jog, which showed a great retarda- 
tion in rate of cooling occurring between 700 deg. 
C. and 750 deg. C. (1,292 deg. F’. to 1,328 deg. 4). 
The jog did not occur when the steel was cooled 
from 1,250 deg. C., 320 deg. higher, the line repre- 
senting variations in rate of cooling being nearly 
straight. The rate of cooling to get these curves 
was slow or at least not accelerated, and one can- 
not say what the curves would be like if the rate 
of cooling were hastened, as in quenching, but the 
curves obtained seem to throw much light on the 
question, The property of red hardness seems to 
be connected with the elimination of the great re- 
tardation mentioned. 

The following explanation, based on the work of 
Carpenter and Edwards, of the properties of high- 
speed steels, seems to be helpful or even satisfac- 
tory:—Their researches on the heating and cool- 
ing of these steels have shown that such steels have 
an extraordinary stability of composition after 
they have been heated to 1,200 deg. C. (2,192 deg. 
F.) or more, and that a second heating of 550 deg. 
C. (1,022 deg. F.) has no softening or drawing 
effect. It seems fairly evident that red-hardness 
depends on or is the natural result of these facts. 
At a temperature higher than 1,200 deg. C. (2,192 
deg. F.) a double carbide of chromium and tung- 
sten is formed, which persists largely even when 
the steel is cooled slowly as in the open air, and 
more so wken cooling is accelerated. This double 
carbide imparts to the steel a high degree of hard- 
ness and is stable at all temperatures up to 550 
deg. C. (1,022 deg. F.) or somewhat higher. A+ 
550 deg. C. the steel has a low red colour visible 
in the dark. 

If the above theory be true then at a tempera- 
ture of 1,200 deg. C. (2,192 deg. F.) the chromium 
and tungsten must have a stronger affinity for car- 
bon than iron has, whereas at lower temperatures, 
say from around 930 deg. C. down to the critical 
point, the affinity of carbon for iron is slightly 
stronger than that of either chromium or tungsten 
or both, and the carbon then exists wholly or in 
part as carbide of iron, or a complex carbide of 
iron with one or both of the other elements. 

Carbide of iron, or hardening carbon which 
causes the hard condition of iron in simple steel 
that has been quenched from a temperature higher 
than the critical point, is unstable at even slight 
elevations of temperature above atmospheric tem- 
perature, its unstableness increasing with the 
degree of heat, though not..being proportional 
thereto. Boynton has shown that between 400 
deg. C. (752 deg. F.) and 500 deg. C. (952 deg. 
F.) the amount of change and consequent soften- 
ing is much greater than at other temperatures, 
either lower or higher. The proportion of carbon 
in rapid steel should perhaps be only as much as 
will combine with the chromium and tungsten at 
1,200 deg. C. (2,192 deg. F.) and leave none to 
exist as unstable hardening carbon of hardened 
simple steel. 


Testing and Using High-speed Steel. 

A reliable and inexpensive : method of quickly 
testing high-speed steels to show their value is 
much needed. Herbert and Edwards have used 
and recommended machines and methods that 
lessen the time and trouble of testing, but no test 
seems to take the place of a trial at actual work, 
because the performance of a tool in one line of 
work with certain conditions may not be foretold 
positively by its performance in another with dif- 


ferent conditions. Among the reasons are that (1) 
sometimes greater durability is obtained by chang- 
ing, that is, increasing or lessening, the speed of 
the cut, thus changing also the temperature of the 
tool or (2) a given tool when used at its best speed 
may be excellent for cutting a certain material, 
yet prove inferior to another tool for cutting a 
different materjal. Thus if selected as the best 
by trial for cutting a 0.20 per cent, carbon steel it 
may be surpassed by others in cutting a 0.70 per 
cent. carbon steel. Physical tests of rapid steels at 
different temperatures up to 800 deg. C. (1,472 
deg. F.) are needed to show the effect of heat on 
the physical properties of those steels. New uses 
would probably be suggested by the results of such 
a series of tests. 

A rapid-steel tool does not finish the piece being 
cut as nicely as does a simple steel tool, as the 
rapid steel does not keep a fine edge with a light 
cut and slow speed of, say 20 per minute. The 
durability of such a tool taking a light cut is much 
greater at a higher cutting speed, at which the tool 
is hotter, showing that the strength or the tough- 
ness of the steel or both are augmented by the 
higher temperature. Unhardened simple steels 
with 0.6 to 0.7 per cent. carbon get stronger but 
less ductile with a rise of temperature up to about 
300 deg. C. (572 deg. F.). If, as the temperature 
rises, high-speed steels get stronger without loss 
of ductility but perhaps with an increase, within 
limits of course, a physical reason for their great 
durability is provided. i 

In 1910 Herbert announced the discovery that 
any rapid-steel tool and some simple steel tools 
may have two rather widely separated cutting 
speeds at which the tool is more durable than at 
speeds above, below, or between. Thus out of 
many cases described, one tool cooled in an air jet 
had nearly equal maximum durability at two 
speeds—50 and 90 feet per minute, whereas at 65 
feet the durability was less than one-half of that at 
either of the other speeds. This discovery no doubt 
accounts for some of the anomalies encountered in 
tool steels as well as other steels the properties or 
performances of which are not what would be ex- 
pected from their composition and other attri- 
butes. Thus a tool may be condemned when an 
increase of its cutting speed would cause it to give 
satisfactory service and durability. Rapid steel 
will do its best cutting when hot. A desirable prac- 
tice followed in some shops, is to heat a tool to 
near redness before putting it to work. 


Machine Tool Design. 


When Taylor and White first introduced rapid 
steels it was thought that the higher cutting speeds 
afforded constituted the sole benefit to be derived 
from them, and as the higher speeds, although con- 
suming more power about in proportion to the in- 
crease in speed, did not increase materially the 
stresses on the machine tools, it was thought that 
the latter merely needed to be speeded up in order 
to get the full benefit from the new steels. But 
is was soon found that the rapid steels in addition 
to. cutting at higher speeds were capable of taking 
much heavier cuts, which proportionately increased 
the stresses on the tools. To take full advantage 
of the heavier as well as the more rapid cuts 
machine tools were generally re-designed to provide 
the great strength required, and were supplied 
with proportionately more power. The resulting 
economies all over the world have been enormous. 

The advantages from the use of rapid steels as 
compared with the use of simple tool steels are in 
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the lessened costs of the ordinary operations of 
finishing iron and steel because of :—(1) More rapid 
cutting speed. (2) Heavier chips cut, hence larger 
cuts and feeds. (3) Saving of power per unit of 
metal cut off. (4) Lower cost of plant for a given 
output. (5) Lower general and overhead charges 
connected with manufacturing iron and steel pro- 
ducts. 

Since the original Taylor and White patents for 
treatment of high-speed steels were issued in 1901, 
others kave been granted for almost every possible 
combination of elements which were in any way 
thought to be useful or valuable constituents of 
tool steel. Chromium and tungsten were gener- 
ally included, though not always. Nevertheless, 
most makers. now aim at substantially the same 
foundation composition, with varying amounts of 
vanadium and sometimes with cobalt. 
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gained an extensive market. In 1913 about 
90,000 tons of ingots is thought to have been made, 
of which about 75,000 tons was sold in rolled and 
forged products. These steels are almost all made 
in the open-hearth furnace, the chromium and 
vanadium alloys being added shortly before cast- 
ing. The hot working of chrome-vanadium steels 
presents no especial difficulties. The total amount 
of alloying elements is not large in the commer- 
cial grades, and the steel acts in the press and 
rolls much like simple steels with somewhat higher 
carbon contents. 

Chrome-vanadium steels are in their physical 
properties much like chrome-nickel steels, but they 
have a greater contraction of area for a given 
elastic limit than the latter. This higher con- 
traction of area in the pulling test seems in some 
way to be associated with machinability, as chrome- 


Composition and Properties of Chrome-vanadium Steels in Natural Size. 


Composition. 


Sample No. 


Tensile properties. 
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.. Bs Mn. Si. 8. P. 
| 
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0.20 
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75.0 
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0.18 oso | — 


0.18 
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* Annealed. 


Composition and Properties of Chrome-vanadium Steels in Heat-treated State. 


Composition. 
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* The first temperature given for each sample is that at which the stecl was quenched, and the second the drawing temperature : 
W, O, and A represent water, oil, and air, the three cooling media used. 


the temperatures given. 


Miscellaneous Uses of High-speed Steels. 

An important use for high-speed steel is in the 
exhaust valves for automobile engines, where it has 
given excellent results. These valves operate some- 
times at a red heat and seemingly the property of 
red-hardness that the steel possesses enables it to 
give good service in these valves. 

High-speed steel is being used also in the manu- 
facture of extruded brass to form the die through 
which the extruded metal is forced. The tempera- 
ture of the brass is high, near its fusion point, 
and seemingly the red-hardness of the steel enables 
the steel to perform this service satisfactorily. 

A good file or a good cold chisel may be made 
of rapid steel, but they are not good enough to 
justify their cost as compared with those made of 
simple steels. 


Chromium-Vanadium Steels. e 


Chromium-vanadium steels, usually called in the 
trade chrome-vanadium steels, are the latest 
development in structural alloy steels that have 


Per cent.| Percent.|Per cent./Per cent.|Per cent.|Per cent.|/Per cent. 
: 65 0.10 | 0.90 0.18 


Lbs. | Lbs. (Per cent.|Per cent. 
—_— 101, 00 64 20 


221,000 | 3 
188,200 
135,550 
86,900 
131,700 | 








Samples 8, 9, and 10 were hardened before being drawn at 


vanadium steel with an elastic limit of 150,000 
Ibs. per sq. in. may be machined rapidly, whereas 
a chrome-nickel steel having such an elastic limit 
would quickly dull the cutting tool if cut at the 
same speed. 

The greater part of the chrome-vanadium steels 
made goes into automobiles. They are preferred 
by some because of their greater freedom from sur- 
face imperfections, notably seams, which steels 
containing nickel are prone to have if the ingots 
are at all unsound. Vanadium is a deoxidiser, 
whereas nickel is not, so that vanadium, when 
present, favours quality, and the smaller propor- 
tion required enables it to compete with nickel, 
even though its cost is five or six times as great. 

Chrome-vanadium steels are nearly always used 
in the heat-treated condition, but there are excep- 
tions even in automobiles, as some frames, forg- 
ings, and shafts are made of the steel in its 
natural state. When heat-treated these steels are 
both hardened and drawn at slightly higher tem- 
peratures than are used with nickel-chromium 
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steels to get similar properties. These tempera- 
tures are given in the table of heat-treated chrome- 
vanadium steels. 

Some chrome-vanadium steel is said to be used in 
armour plate of medium thickness (4 in.), which is 
not face-hardened but has high properties im- 
parted by heat treatment. Some such steel is used 
in high-duty forgings and structural parts of 
machines. 


Recovering Alloyed Elements. 


As the alloying elements of alloy steels are all 
more valuable than iron, some of them very much 
so, makers of alloy steels wish, of course, to save 
such elements in their alloy-steel scrap, if practi- 
cable without too great cost. The makers can save 
tungsten, copper, nickel, and cobalt, each of which 
has an affinity for oxygen and a heat of combustion 
with oxygen less than the similar properties of 
iron; however, the makers cannot at present save 
the manganese, silicon, vanadium, titanium, cal- 
cium, magnesium, and chromium, each of which has 
an affinity for oxygen and a heat of combustion 
greater than the similar properties of iron. Plans 
have been proposed for saving some of them. Sav- 
ing a part of these oxidisable elements in rework- 
ing the scrap is in some instances of no benefit, 
because in replacing the wasted part by the addi- 
tion of a fresh quantity of the ferro-alloy satu- 
rated with carbon there will be too much carbon 
in the finished steel. This is particularly true of 
manganese in manganese-steel scrap. The carbon 
in the alloy-steel scrap is protected from oxida- 
tion by the alloying element while the latter is 
being oxidised. With low-carbon alloy available 
the case is different, as the content of carbon in 
the steel may then be controlled. 








British Foundrymen’s Associa- 
tion. 





Scottish Branch. 

The first meeting of the 1916-1917 session of 
the Scottish Branch of the British Foundrymen’s 
Association was held at Glasgow on October 14. 
Mr. Matthew Riddell occupied the chair. Mr. 
Riddell, in the course of his remarks referred to 


the syllabus of lectures for the session, which is’ 


as follows :— 


October 14.—‘‘ Some Things a Foundryman 
Should Know,’’ by Professor Campion. 

November 18.—‘‘Cast Iron,” by Mr. E. 
Adamson. 


December 9.—‘‘ Aluminium Alloys,’’ by Dr. 
C. H. Desch. 

January 13, 1917.—‘‘ Cores: Materials and Com- 
parative Costs,’’ by Mr. A. Naylor. 

February 10.—‘‘ The Foundry and the Drawing 
Office; Advantages of Co-operation,’’ by Mr. Elliot. 
March 3.—‘‘ Electric Cranes,’’ by Mr. Weddell. 

March 24.—‘‘ Cupola Notes,’ by Mr. R. B. 
Robinson; and the annual business meeting. 

The Presipent drew attention to the issue of the 
Branch programme in book-form. It contained an 
appeal to the members which he hoped would have 


their-serious consideration. In the course of this: 


it was remarked :— 

‘*The present great crisis appears to have 
awakened many people to the fact that our indus- 
tries were in danger from the enemy, owing to the 
greater devotion which he is alleged to pay to 
scientific and technical details and to our apparent 


indifference to such matters. It is being strongly 
urged, therefore, that, if this country is to main- 
tain its supremacy in the industrial war, it will 
be necessary to devote much more time and closer 
attention to the development of the science and 
technics of every branch than has hitherto been 
the case. This aspect of the question is what has 
been the aim and object of the British Foundry- 
men’s Association, and its members are thereby 
performing services of national interest and 
importance.”’ 

Proressor Campion then delivered an address on 
‘* Some Things a Foundryman Should Know.’’ At 
the outset he explained that he intended to limit 
his remarks to the consideration of a few elemen- 
tary points with regard to the general properties 
of matter and the atomic theory. His idea in 
bringing forward these subjects was two-fold : 
first, because the scientific study of foundry work 
was of comparatively recent date and many 
lecturers on foundry-work during the course of 
their address gave illustrations embodying symbols 
representing certain chemical elements, which 
those who had not an opportunity of studyin 
chemistry were at a loss to understand. His secon 
reason was to try and instil in their younger 
members a desire for further knowledge on the 
subject. 

The lecturer proceeded to explain the nature and 
properties of atoms, and their combination to form 
different elements. The smallest particle of a 
compound contained two or more atoms, and this 
smallest particle was called a molecule. The term 
molecule was generally employed to designate the 
smallest particle of any bedy which could exist 
in the free or uncombined condition. The atom 
of each element was characterised by its weight 
and power of combining with other atoms. The 
atom of hydrogen had been selected as a standard 
with which to compare the weights of the atoms 
of other elements; its weight was therefore taken 
as unity, and the weights of other atoms expressed 
in terms of it. 

The lecturer gave a number of black-board 
demonstrations, illustrating various points intro- 
duced in his address. At the conclusion a hearty. 
vote of thanks to the lecturer terminated the 
meeting. 


London Branch. 


The annual meeting of the London Branch of the 
Association was’ held on Saturday, October 7, 
Mr. A. Willis (retiring Branch President) in the 
chair, The business of the meeting consisted in 
the election of officers for the 1916-1917 session, as 
follows :—President: Mr. A. R. Bartlett (Erith). 
Vice-Presidents: Mr. T. W. Aitken (Luton) and 
Lieut. D. Gordon (London). Representatives on 
General Council: Messrs. W. H. Aston and D. 
Gordon. The voting for the Branch Council re- 
sulted in the election of Messrs. A. Barber, E. M. 
Boote, C. F. Walker, J. Gaunt, and E. W. 
Marriott, the Council thus consiting in addition 
to these gentlemen, of Messrs, J. Oswald, J. Ellis 
and, A. Willis (Past-Presidents); Messrs. “‘T. W. 
Aitken and Lieut. D. Gordon (Vice-Presidents) ; 
Messrs. W. H. Aston, H. O. Beere, F. C. Barker, 
W. Ellis, B. F. Sperring, and R. Woods. The 
Secretary, Lieut. Alexander Hayes, 116, Rusthall 
Avenue, Bedford Park, W., and 165, Strand, 
W.C., was re-elected. 

At the conclusion of the buisness meeting the 
members had tea together, and spent the eyening 
in social intercourse, music and other entertain- 
ments. 
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Moulding Shells. 


By C. Thomas. 


The top box is an ordinary box 6 ins. deep with 
bars across and chocks between. It has a flange 
round the top and four lugs on the bottom. The 
bottom joint is machined to form a socket-and- 
spigot joint with the body box, or else two of the 
lugs are drilled to take dowell pins, which are 
fastened in the body box. It can be cast open 
sand. The body box is made without bars, and 
with flanges top and bottom faced to length, with 
the bottom flange turned on edge to fit the lugs 
on the plate. It also has a lip cast round the 
inside at the bottom to carry the sand, and has 
holes cast in the body through which to bolt the 
bars. It can be made the same as a flange pipe. 
Vent holes are cast in each box. The bars D 
consist of a ring in the centre with five arms cast 
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full length of the box, and has some pieces of 
wrought iron §-in. square section cast in, which 
are then bent to fit between the pattern and 
runner as shown. It is bolted to the body box the 
same as D and E, which latter with G are cast 
open sand. 

The bottom plate C has four feet on the under- 
side to stand on. The seven holes shown bossed 
up underneath are formed by means of a chiller H, 
which is turned the same size as the seat on the 
core bars, and has a large print added to it. The 
print is to ensure the chiller standing perfectly 
true when casting the plate. The chillers do away 
with the necessity of machining the holes. The lugs 
on the plate are bored out to receive the bottom 
flange of the box. The channel marked X is also 
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on, of a suitable diameter to fit inside the body 
box. This ring is made 4 ins. deep, and the arms 
have a flange on the end with a hole cast in, 
through which it is bolted to the body-box. It also 
has holes cast in near the bottom of the arms and 
ring. The part E is similar to D except that the 
holes are cast in the arms and ring near the top 
and bottom as well. The holes in the bottom of D 
and top of E are provided for the insertion of 
stout wire which is laced from one to the other 
after they are fixed in position in the body-box. 
The holes in the bottom of E are for the insertion 
of pieces of wrought iron as at F, which will carry 
the weight of sand. The wire is to stiffen the 
sand between the patterns. The bar G is made 
separate from D and E to allow for the down 
runner to be placed in the mould. It is made the 
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cast in. J is a metal core box to make a core to 
till channel X, and come level with the face of 
plate C. K is 4-in. thick, and of section shown; 
it has four feet underneath, so that when it is 
placed in channel of C it stands level, with the 
exception of the circular print which should be 
% in. above the face of the plate. Tht print part 
should be machiried so that it will mould. It has 
also seven holes cast in to take the runner B, and 
a round hole drilled through it into plate C. The 
down runner marked L has a dowel on the bottom 
to go through the round hole in K, and of such a 
length to enter into the hole in plate C. This 
will decide the position of plate K always. 

The core bars are of cast iron, and have their 
seats turned to the holes in the bottom plate C; 
also collars are cast on as shown to help to hold 














the wrapping of straw or other material that the 
core is rammed round, They should have a clear 
hole cast through the centre, and a plentiful 
supply of vent holes drilled in them. 

The patterns are of metal }-in. thick, with a 
seat the same size as the core bars, and are 
machined all over. The top end of them can tie 
closed with an iron plug containing the riser and 
lifter holes. The core box can be made ot either 
iron or wood. If of wood it should have iron rings 
screwed on to make the joints with. It should 
be made in two lengths on account of ramming the 
small end of the core, and in halves to facilitate 
removal after the core is rammed up. The dome 
of the core is strickled on. The box is rammed 
on a plate bored out to take the seat of the core 
bars. 

To mould and cast shells the ring K is placed in 
plate C, and all the runners B placed in the holes 
made to receive them. The down runner L is also 
placed in the plate. The patterns are now placed 
in the plate and sand bedded round the runners; 
the body box is placed in position and rammed up 
in the usual way. The top box can either be 
rammed on the top of the mould or on a separate 
plate containing the risers and down runner placed 
in proper position to correspond with the patterns 
in the body box. 

The patterns and down runners are then drawn 
out, and the body box lifted up, which will also 
bring with it the runners B, plate K stopping down 
in plate C. The runners B can then be removed, 
also plate K, and the core placed in the channel 
in plate C, which will give a space for the metal 
from the down runner to feed all the seven runners 
when the body box is again placed in position. To 
ensure the body box finding the same place again 
the bottom flange of it should have a hole drilled 
through to fit a dowel cast on plate C. The shell 
cores are now put into their seats, and can be 
fastened by means of a pin passing through the 
core bar and bearing against the bottom plate. 
The patterns can be fastened by the same method 
to prevent them moving while being rammed. 
There only remains the top box to put in place 
now. This is centred by means of the dowel in 
the body-box flange passing through the hole in 
the lug of the top box, or else by means of a 
socket joint. The bushes round the risers should 
be of good size to ensure the castings being solid. 
The runners B are made of wood. 














Flexible Chiller. 


By Epwarp LOoNGDEN. 


There is ne more troublesome or more annoy- 
ing defect to overcome than the one illustrated in 
Fig. 1—a defect which is common to many classes 
of castings and to most ironfounders. The diffi- 
culty, in almost every case, is disproportionate 
thicknesses or unsuitable metal. Often the 
moulder is held responsible for such defects, 
which, at first glance, appear like dirty places. 
On careful examination the flaws prove to be 
porosity due to irregular thicknesses or unsuit- 
able metal. 

Defects occur at junctions or attachments, and 
in irregular sections. The metal in such places 
remains fluid or plastic longer than the thinner 
parts of the casting, acting as a feeder to the 
earlier solidified portions. The feeding rod is the 
saviour of many castings of greatly varied sec- 
tions, that is, when the rod can be got to reach the 
heavy parts directly. But in other classes of cast- 
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ings it is unable to reach the sections requiring 
assistance. 

Any attempt to aid, or to arrive at a better uni- 
formity of shrinkage will bring wasters to a 
diminishing quantity. The writer experimented 
on troublesome castings with a device similar to 
the one illustrated in Fig. 2. Its utility was 
proved. 

The device sketched in Figs. 2 and 3> consists 
of a number of nails held by a thin sheet of 
wrought iron, and is really a variation of the 
chilling plate, but has the advantage of being 
flexible with projecting fingers (nails) which con- 
duct away the heat and distribute it to a consider- 
able body of moulding material and thus dissipate 
it quickly. Acting in this manner the area in 
which the nails project coincides more uniformly 
with the thinner sections of the casting in cooling 
from the fluid to the solid. 

The device is adaptable and can be wired or 
nailed to that part of the section which will not be 
faced. Fig. 1 shows the device wired to a core, with 
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the nails projecting into the part usually faulty. 
It is not suggested that the nails be projected 
right through the section of metal as Fig. 1 demon- 
strates. The nails can be cut to conform to the 
shape required and to penetrate to within a 
reasonable distance from the parts which require 
facing, ete. 

Being of a thin section the nails will unite 
readily with the metal, if the device is perfectly 
clean and tinned to prevent oxidation. The re- 
maining portion of the metal (the metal out of 
immediate contact with the nails) in the section 
under treatment is a safeguard, and certainly more 
likely to be sound than if the metal adjoining had 
not been treated with the ‘‘ flexible chiller.”’ 

It would be more economical, and perhaps as 
useful, to manufacture in lengths or sheets so that 
pieces of suitable size could be cut off to suit par- 
ticular places. It would then be possible to pro- 
duce it without very special forming, leaving the 
curvature, etc., to be done by the individuals con- 
cerned. Several styles would be useful, with nails 
small or large to suit different classes of castings. 
Figures 2 and 3 suggest two styles. 

The idea is put before the readers with the 
suggestion that someone with responsibility and 
opportunity may find in it at least a suggestion for 
further improvement. 
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The Ideal Electric Furnace for the Steel 
Foundry. 


In a Paper read at the recent annual meeting 
of the American Foundrymen’s Association, Messrs. 
F. J. Ryan, E. E..McKege, and W. D. Water, of 
the Snyder Electric Furnace Company, Chicago, 
advocate the single-electrode type of furnace 
as the ideal electric melting medium for the steel 
foundry. They contend that a short study of all 
electric steel furnaces now admitted to be practical 
will show that the great simplicity in operation and 
construction of the single-phase or single-elec- 
trode furnace eliminates confusing details, and 
makes it possible for the foundry to change from 
converter or crucible steel practice to that of elec- 
tric steel with least loss of time and with least 
change in the existing organisation. 

For foundry work the electric steel furnace con- 
verts a charge that consists almost entirely of 
scrap steel, and it is the grade of scrap available 
which largely determines the lining to be used. 
Where the scrap has the same phosphorus and 
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Cross-Section oF Open-roor Type or ELEctRIC 
FURNACE. 


sulphur content as is desired in the finished pro- 
duct, the acid lining is the most satisfactory and 
economical in practice; (1) because of the ease 
and simplicity of operation; (2) because of the 
difference in cost between acid and basic lining 
material, and (3) because of the greater heat loss 
when refining on a basic lining. Where the phos- 
phorus and sulphur must be lower in the finished 
product than in the charge, or where it is not pos- 
sible to secure selected scrap the analysis of which 
is known, the basic lining must be used because 
only on a basic lining can the phosphorus apd sul- 
phur be reduced. In the production of many 
special steels where no reduction of phosphorus 
or sulphur or both is necessary, the basic lining 
is also used because the alloy content can be more 
readily controlled to the definite points that are 
desired, and the loss in alloy addition is less. 

On the other hand, this reducing of the phos- 
phorus and sulphur on a basic bottom, or holding 
the heat while making alloy additions and await- 
ing determinations, adds considerably to the cost 
of production. The fundamental principle in 


electric steel furnace construction is the proper 
application of heat and the reduction of heat 
losses. Heat may be conserved~as well in a basic 
as in an acid-lined furnace, except for the addi- 
tional loss due to radiation resulting from the in- 
creased time necessary to refine the metal. It is 
an advantage to have a way to reduce the voltage 
and the power input while holding the metal for 
refining, so as to minimise this loss and to save 
the linings and the steel from overheating. As 
regards the application of the heat, single-elec- 
trode practice differs radically from three-electrode 
furnace practice in the speed of melting down, but 
in any event both single and three-electrode fur- 
naces are now operating on both basic and acid 
linings with commercial results. 

A basic lining usually is built up of magnesite, 
dolomite, magnesite brick, or some combination of 
these materials. The roof of the furnace is or- 
dinarily of silica brick as in acid practice. It 
should be possible with any electric steel furnace 
to change from acid to basic or vice versa when- 
ever desired. In such a furnace the foundryman 
can use the lining best suited to conditions in the 
scrap market. 

The electric steel furnace which produces the 
finished product in the shortest possible time is 
the most economical as regards power consump- 
tion, for the reason that the actual power needed 
for the conversion of the charge is the same in all 
cases. The reason why a single-electrode or single- 
phase furnace can produce the finished product in 
a short space of time is because in the single-phase 
furnace it is possible, with a high voltage and a 
long arc, to put into the furnace more power 
within a given period of time. 

The simplicity of the electrode control ap- 
paratus in the  single-electrode furnace has 
made it possible to develop the open-roof type elec- 
tric steel furnace, a cross section of which 
is shown in the cut. This type allows quick 
charging, preferably by mechanical means. 
thereby increasing the number of heats and 
cutting down heat losses during charging. By 
plastering up the juncture of the roof and the 
body, and closing up the spout with a sliding 
door, the furnace can be almost completely sealed 
up while melting down. There is, of course, no 
weakness in lining structure with such a furnace. 
This oven-roof type of electric steel furnace has 
been thoroughly tested, and is presented not as 
an idea, but as a working and practical design. A 
number of these furnaces are now in commercial 
operation. 

The question naturally arises whether quick, 
small heats are an advantage over larger heats at 
longer periods—in other words, whether the steel 
foundry can take care of 10 to 12 small heats ‘in 
24 hours better than it can take care of six to 
eight larger ones. This comes down to the prac- 
tice in the individual foundry, but without a 
doubt the majority of foundries would find it more 
convenient to take off five heats per 12 hours or 
10 heats per 24 hours rather than three and six 
heats over the same periods. 

The number of heats that can be secured from 
an electric steel furnace also has an important 
bearing upon the consideration of the initial price 
of the equipment. The logical method of mea- . 
suring the capacity of electric steel furnace 
equipment is by output over ‘a given period of 
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time, and not by holding capacity. The furnace 
which can produce the greatest amount of material 
over @ given period of time is the most economical 


unit. The single-electrode furnace delivers the 
quick heats and allows great production. 

The authors submit a summary of the results ob- 
tained in a 3-ton single-electrode furnace in the 
plant of the Gerlinger Steel Casting Company, 
Milwaukee. The output during January, February, 
and March, 1916, was’ 274.23 tons; the total 
electricity, 146,160 kw.-hours; average kw.-hours 
per ton, 533; average lbs. per heat, 1,885; average 
cost per ton of metal in the ladle, £6. 

This furnace was lined basic. It was guaranteed 
to produce three tons of steel] per 12 hours with 
power consumption at the furnace not in excess 
of 880 kw.-hours per ton of steel. In actual prac- 
tice the furnace has often produced four heats of 
2,000 Ibs. for a total of four tons in slightly more 
than 11 hours. The power:consumption on the 
primary side of the transformer averaged only 
533 kw.-hours per ton over the period of three 
months. A larger single-electrode furnace has 
since been installed by this company and is now 
operating with satisfactory results. 

A record of a complete day’s run in the plant 
of the Dayton Steel Foundry Company, Dayton, 
O., showed that in the total time (24 hrs. 40 mins.) 
the total output was 27,800 lbs.; the average 
charging time, 22 mins.; average melting time, 
72 mins.; average pouring time, 12 mins.; and 
average time per heat, 106 mins. 

This performance, the production of 14 heats of 
a ton apiece, melting cold steel scrap, over a period 
of 24 hrs. and 40 mins. is hard to believe. The 
furnace which made this run is a 14-ton single-elec- 
trode furnace lined acid. The question naturally 
arises why this furnace was charged with only 
2,000 Ibs. if it is a 3,000-Ibs. furnace. This de- 
pends upon the practice in the individual foundry. 
Some overload and some underload their furnaces. 
In a similar furnace to that at Dayton, the Cruci- 
ble Steel Casting Company, Milwaukee, Wis., has 
charged up to 3,800 lIbs., and averages above 
3,000 Ibs. ’ 

The various items that enter into the conversion 
cost include labour, refractories, electrodes, repairs, 
accessories, electricity, and overhead. 

Labour.—On a furnace up to }-ton size only one 
operator, a melter, should be necessary. On larger 
farnaces this melter should have an assistant. 
The common labour will not involve a given 
number of men, as the work around the furnace 
is not sufficient to require all the time of 
the labourers. They will be needed a part of the 
time for wheeling the scrap, for taking care of 
the ladles, and for charging the furnace. The size 
of the furnace, the layout of the foundry, the 
method of charging, and the method of pouring 
will all affect this cost. 

Refractories.—The life of the roof and linings 
depends largely upon the care of the furnaceman 
and the practice in the individual foundry. It is 
easy to point out isolated cases, such as that of 
the Crucible Steel Casting Company, Milwaukee, 
where one roof on an acid-lined single-electrode 
furnace lasted more than, 650 heats. Generally 
speaking, the roof and side walls of an acid-lined 
furnace should last from 200 to 250 heats. The 
bottom. of both basic- and acid-lined furnaces 
should last for a year or more. 

Electrodes.—The electrode consumption will also 
vary according ‘toythe care taken by the furnace 
operator. It is easy to point out other isolated 
cases, such as the Crucible Steel Casting -Com- 












pany again, where the electrode consumption 
over several months averaged between 2 and 3 lbs. 
to the ton of steel. In practice, the consumption 
will range from 34 to 5 lbs. per ton of metal in 
the ladle. 

Repairs and Accessories,—Repairs and acces- 
sories are a very small item of the conversion cost. 
They will add about 1s. 3d. per ton on a 3-ton 
furnace, and will gradually decrease as the sizes 
of furnaces grow larger. 

Electricity.—The cost of the power will be 
affected by whether the furnace is operating on 
straight melting down or on melting down and 
refining. The method of charging is important, 
and the time required dependent upon whether 
hand or mechanical means are used. The amount 
of care taken in killing the metal will be another 
important item. The Dayton Power and Light 
Company advise as follows: ‘‘ From all the records 
we have on the Snyder electric furnace installed 
by the Dayton Steel Foundry Company, the cur- 
rent consumption has not exceeded 480, in fact, 
the average is between 470 and 480 kw.-hours per 
ton of steel.’” The record at Dayton is on straight 
melting, on an acid-lined ‘furnace, using good 
scrap. 

Overhead.—The authors’ practice. is to charge 
burden in at 20 per cent. to cover interest, depre- 
ciation, and taxes. The charge and additions will 
vier in relation to the market. 

The electric furnace, no matter of what type, has 
now passed beyond the experimental stage and 
has entered into actual commercial operation, en- 
tirely separated from chance or unknown results. 
The steel foundryman can feel that in interesting 
himself in the electric steel furnace he is making 
a step forward in his field and business. Observa- 
tions of foundrymen and investigations made by 
men prominent in the steel industry show clearly 
that steel produced in the electric furnace has a 
greater strength and a more uniform structure 
than steel from the converter, open-hearth or 
crucible. This being so, the foundryman can only 
ask himself whether or not his business demands 
a change, and whether or not competition from 
outside sources, where electric furnaces are being 
used, is not liable to endanger an established biasi- 
ness that he has built up. Manufacturers are 
basing their purchasing requirements more and 
more upon figures of specific performance and 
actual tests. This is tending to eliminate the per- 
sonal element that business has had for many years. 
Therefore, it will be a question of quality and 
price that hereafter will largely determine the 
volume of business that any steel foundry is liable 
to obtain. If quality and price are to be the 
standards upon which the volume of business is 
to be based, necessarily the foundryman, when he 
begins the investigation of electric steel furnaces, 
should convince himself thoroughly that the unit 
he buys will be the most practical for his require- 
ments, and will produce his steel for the lowest 
unit cost. 


RUST-PROOF COATING FOR IRON.—A rust- 
proof coating for iron or steel introduced and patented 
a few years ago by G. F. Wescott (U.S.A.) is in the 
form of a paint that is applied to the surface of the 
article to be treated and then baked. The proportions 
of the ingredients by weight are :—Linseed oil, 25 
parts; calcium resinate, 36 parts; manganese borate, 
4 part; sugar of lead, 1 part; naphtha, 374 parts; 
artificial graphite, 25 parts. The whole is mixed and 
applied to the steel or iron by brushing, dipping; or 
other procedure. The article is then baked at 300 
deg. F. for one hour and forty minutes. The coating 
is lustrous and resistant to corrosive influences. 
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Use of Grey-Iron Scrap. 


In a paper on ‘‘ The Use of Cheaper Materials,’’ 
read by Mr. C. C. Kawin, before the American 
Foundrymen’s Association, the author discusses the 
economies that may be realised from the use of 
liberal proportions of stove plate and other scrap 
in grey-iron foundry mixtures. He points out that 
silicon is one of the principal elements in a cupola 


mixture, and demonstrates that the proper pro- 
portions of silicon for various classes of casting’ 
can be secured when using large amounts of scrap, 
provided the output is watched carefully and 
analyses are made regularly. The paper includes 
the accompanying tables giving details of three 
all-scrap mixtures and one ‘75 per cent. scrap 
mixture that are said to have been used success- 


fully. 


I.—All-Serap Mixture Containing Stove-Plate and Agricultural Scrap. 


Material. | 


Returns 
Stove plate 
Agricultural 
Ferro-manganese 
Total lbs. 
Total silicon, 
sulphur ms < 
Loss by oxidation cs 
Net silicon, manganese, 
sulphur and carbon 


manganese, phosphorus, 


phosphorus, 


* Add, from coke. 


IT. 


Material. 


Returns 

Stove plate 
Agricultural 
Ferro-manganese .. 
Malleable 

Steel scrap .. 

Total Ibs. .. ys *! 
Total silicon, manganese, 
sulphur we ; 
Loss by oxidation B.S 
Net silicon, manganese, 

sulphur and carbon 


phe )sphorus, 
ph« )sphorus, 


* Add, from coke. 


III. 


Material 


teturns é 
Machinery scrap 
Malleable 
Steel scrap .. 
Ferro-manganese 
Total lbs. 
Total silicon, 

sulphur .. a 
Loss by oxidation ps 
Net silicon, manganese, 

sulphur and carbon ’ 


manganese. phosphorus, 
phosphorus, 


* Add, from coke. 


IV.—Mizxture Containing 75 Per Cent. Scrap and 


Material. 


Returns 

Machinery 

Steel scrap .. 

Pig, Southern 

Total lbs. .. pe we 

Total silicon, manganese. 
sulphur is 

Loss by oxidation ee 

Net silicon, manganese, 
sulphur and carbon 


phosphorus, 


phosphorus, 


2.00 


Per 
charge. 


Lbs. 
200 
550 
250 

5t 

1,000 


10% 


50 


Per 
charge. 


Lbs. 
150 
350 
200 

5t 
200 
100 
1,000 


10% 


1.00 


Per 
charge. 


Lbs. 
150 
400 
300 
150 

5t 

1,000 


10% 


2.00 


Per 


charge. 


Lbs. 
300 


Per Cent. Silicon in Castings. 


Manga- 


nese. 


Manga- 
nese. 


Silicon. Silicon. | 
Lbs. 
1.10 
1.65 
0.75 
4.00 
7.50 


Per cent. Lbs. Per cent. 
2.00 .00 55 
2.40 0.30 
2.25 0.30 

80.00 


0.75 
0.19 


0.56 


t Weight of ferro-manganese not considered in total. 


Per Cent. Silicon in Castings. 


Manga- 
nese. 


Manga- 


Silicon. nese 


Silicon. 
Per cent. 
1.50 
2.40 


9 OF 


pay ss ) oi 


Per cent. Lbs. 
0.55 0.83 
0.30 1.05 

0.60 
4.00 
0.50 
0.50 
7.48 


Lbs. 

2.95 
40 

0 


0.70 


1.66 
0.17 


1.49 0.56 


t Weight of ferro-manganese not considered in total. 


Per Cent. Silicon in Castings. 


Manga- 


Silicon. | Sili . 

ilicon ilicon nese. nese. 
Lbs. Per cent. Lbs. 
1.50 -55 0.82 


Per cent. 
1.00 
2.00 8.00 

2.10 


+ Weight of ferro-manganese not considered in total. 


Per Cent. Silicon in Castings. 


Manga- 
nese. 


Manga- 


Silicon. oa. 


Silicon. 


Manga- | 


Phos- 
phorus. 


A nal Sulphur. 


Per cent. 
0.140 
0.100 
0.100 


Per cent. 
0.800 
0.900 
0.700 


1.600 
4.950 
1.750 
8.300 — 


0.108 
*0.035 


0.143 


Mixture Containing Malleable and Steel Scrap. 


Phos- 
phorus. 


Phos- . . 
phorus. Sulphur. 
Per cent. Lbs. 
0.600 0.900 
0.900 2.150 
0.700 1.400 


Per cent. 
0.130 
0.100 
0.100 

0.200 

0.080 


0.400 
0.080 
5.930 


0.070 
0.060 


0.095 


0.593 
— *0.035 


0.593 


0.130 





-Mizture Containing Machinery Scrap with Malleable and Steel Scrap. 


Phos- Phos- 
phorus. | phorus. 

Lbs. 
0.637 
2.800 
0.600 
0.120 


4.157 ~ 


| 
Sulphur. 


Per cent. 
| 425 


Per cent. 


0.060 


0.089 
*0.035 


0.124 


25 Per Cent. Pig. 


Phos- 
phorus. 


Phos- 


phorus. Sulphur. 





Lbs. 
2: . 1.35 
2.00 id . | i 


Per cent. Lbs. Per cent. 
2.00 6.00 45 


attr) 


0.46 





a7 


| Per cent. Lbs. Per cent. 
| 0.600 
0.700 
0.080 
0.900 


0.627 


0.627 | 


| 
| 
| 
} 
| 





Sulphur. 


Lbs. 
0.280 
0.550 
0.250 


1.080 


Sulphur. 
Lbs. 
0.195 
0.350 
0.200 
0.140 
0.060 
0.945 


Sulphur. 


0.210 
0.090 


0.887 


Sulphur. 





* Add, from coke. 


t Lower manganese loss by oxidation due to absenve of ferro-manganese in mixture. 





THE FOUNDRY TRADE JOURNAL. 


Since an iron showing 0.70 per cent. silicon, 
0.50 per cent. manganese, 0.325 per cent. phos- 
phorus, 0.150 to 0.200 per cent. sulphur and 3.40 
per cent. carbon when poured into a 1-inch square 
test bar drills very easily with a 3-inch drill, and 
as these mixtures are higher in silicon and lower 
in sulphur, they should be sufficiently soft for 
castings of 1 inch or more in thickness. 








Effect of Sulphur on Low-Carbon 
Steel.* 


By Carge R. Haywarp. 


Sulphur has long been one of the banes of the 
steel manufacturer, and often no éffort and 
expense have been spared to reduce it in the 
finished product. This condition is due to a 
general conviction that in many cases where steels 
have failed in service, sulphur has been the cause. 
But there has been a growing feeling in recent 
years that the verdict against sulphur has been 
unnecessarily severe. 

It is now contended that high sulphur is not 
harmful provided the steel is not otherwise poor 
owing to insufficient reduction in the blast fur- 
nace. The presence of a moderate amount of 
sulphur is desirable for the easier machining of 
the steel. The low-sulphur material ‘‘ drags ’’ and 
the production of a smooth surface is very difficult. 
A slight increase in sulphur enables the machinist 
to produce a smooth surface without difficulty. It 
becomes, therefore, highly important that the 
sulphur controversy should be settled, and if the 
presence of sulphur is proved to be harmless the 
ban on it should be lifted. 

Among the recent papers on the effect of 
sulphur on steel is one by Dr. J. S. Unger, 
manager of the central research bureau of the 
Carnegie Steel Company. The results of an 
exhaustive series of tests are given, and the con- 
clusion is : — 

‘* The author does not advocate paying no atten- 
tion whatever to sulphur content in steel, but 
believes firmly that a steel’ containing as much as 
0.1 per cent. is not necessarily bad, and that it 
will show little, if any, difference in quality when 
compared with the same steel of much lower 
sulphuy, other conditions being, the same.”’ 

The present investigation was undertaken at 
the suggestion of Mr. Annan, of the Rhode Island 
Tool Company, who co-operated by furnishing the 
steel and machining the specimens. The results 
are presented as a contribution to the general 
knowledge on the subject. 

The Steels Used.—It was planned to use three 
steels of different sulphur content, but with the 
other elements the same. The manganese was an 
exception, however, for with this element a part 
is present in the form of MnS existing free in the 
steel and the remainder is dissolved in the steel. 
It is evident, therefore, that the manganese should 
vary, but that the amount in excess of MnS should 
be constant in the different steels. Two bars of 
each grade were required to furnish sufficient 
specimens. The analysis of the six samples showed 
the following variations in the percentages :— 
Carbon, 0.17 to 0.18; manganese, 0.55 to 0.80; 
excess manganese, 0.48 to 0.55; phosphorus, 0.006 
to 0.011; silicon, 0.01 to 0.03; sulphur, 0.038 to 
0.152. 


* Abstract of a Paper to be presented at the meeting of the 
American Institute of Mining Engineers in February, 1917, 
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Tensile Tests.—There was not sufficient variation 
in the results of the tensile tests to make an effec- 
tive graph, but the subjoined table summarises * 
the figures by. giving the order in which they occur 
from high to low. The designations L, M and H 
refer to low, medium and high sulphur _per- 
centages. 


Summary of Tensile Tests showing Rank. 
Reduc- 
tion 
of area. 


LM 
3 
9 


Yield 


Break- Elonga- 
point. i 


ing load. tion. 


iM 
° 


) 


\- \ 
ad ie 


rrronocecoron) 


Quenched in ice water . 
Cooled in still air 
Cooled in furnace > 
Reheated to 300 deg. .. 
Reheated to 400 deg. .. 
Reheated to 500 deg. . . 
Reheated to 600 deg. .. 


WwW Ne wy 
pote to con 68 eo 

Brat Pt tt Pt tt bt tt Bw / 
age ese ek 
boron nore Sr 
npNnNrworre 

cococonomoo nom 


Shock Tests.—After concluding the tensile tests, 
it was thought desirable to determine the effect of 
varying sulphur content on specimens subjected 
to shock on a Charpy machine. After heat treat- 
ment in sets of three, the specimens were 
machined, notched across one side, and broken. 
The Charpy machine consists of a heavy pendulum 
which drops from a fixed height, strikes the 
specimen supported at each end, and breaks it at 
the notch. 

Conclusions.—_The table shows that the high- 
sulphur steel has for each treatment the highest 
breaking load while the yield point ranks first for 
two treatments, second for three and third for 
two. From this we may conclude that the sulphur 
does not lower the tensile strength. The figures 
for elongation and reduction of area show that 
there is little difference in ductility between the 
low- and medium-sulphur steels, but the ductility 
of the high-sulphur steel is slightly lower than 
the other two for most of the treatments. 

The average figures for the shock tests, except 
for the air- and furnace-cooled specimens, are 
highest for each treatment in the case of the low- 
sulphur steels and lowest for each treatment for the 
high-sulphur steels. The widest difference appears 
in the steels which have been quenched and 
reheated. 

The tensile tests are not unfavourable to steels 
with moderate amounts of sulphur, while the 
shock tests show a decided falling off in strength 
as the sulphur increases. 

Further light might have been thrown on the 
subject by making alternating stress or fatigue 
tests. It would have been important to learn 
whether the results confirmed the tensile or the 
shock tests. Unfortunately, however, the stock of 
steels used in the previous work was exhausted. 








Restrictions on Manufacturers—The Press Bureau 
has issued the following announcement :— 

The Minister of Munitions, in the exercise of his 
statutory powers, has required all persons, firms, and 
companies engaged in the manufacture of cranes, aerial 
ropeways, capstans, conveyors, grabs, elevators, hoists, 
lifts, runways, shear legs, transporters, travellers or 
winches, whether operated by steam, electric, hydraulic, 
pneumatic, or hand power, not to carry out without a 
permit issued under his authority, in any factory, work- 
shop, or other premises, any work consisting of the 
manufacture, assembling, or erection of any of the 
above-mentioned articles except under: 

(a) Orders received from or in connection with work 
for the Admiralty or War Office ; : 

(b) Orders of a value not exceeding £50 required for 
war work; 

(c) Orders which have already been sanctioned by 
the Ministry of Munitions as Class ‘‘ A’”’ work. a 
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Queries and Replies. 


Leaky Castings. 


There has lately come under my notice some 
trouble with a steam boiler-feed check valve box 
casting. Four castings were made altogether, and 
three of them stood 600 lbs. hydraulic pressure 
when tested in the shop, but leaked when fixed to 
a steam boiler working at 120 lbs. steam pressure. 
Can you tell me why this should be so? I would 
like to get some information which would obviate 
such trouble in future. What do you consider the 
right mixture for such a casting?—‘‘ D. R.”’ 


Phosphor Bronze Trouble. 


Rerty.—Regarding the query in the last issue, 
better results would be obtained by “ R. W. W.”’ 
by casting on the flat, and gating at each 
end, One or two risers could be allowed. The 
low temperature at which this alloy should be 
poured is all against a sound casting of the descrip- 
tion given when poured vertically or semi- 
vertically. Not only so, but the flat position gives 
a more uniform shrinkage. It would be interest- 
ing to know how ‘‘ R. W. W.”’ eventually gets over 
the difficulty—‘‘ P. B.” 


Rerty.—The following is my 
working foreman : — 

There are many little items that will cause gas 
cavities, especially at the top end. One is choked 
or stiff vent, the air not escaping freely from core. 
The defects will show even on the outside skin, 
also at the top. This is overcome in many cases 
by making the pattern 1 foot longer, and cutting 
the surplus off the casting. If the pattern cannot 
be altered, high-pressure risers on top, flowing over 
into a basin, will enable the metal to clear itself 
of gases. 

I have found that cold metal, or over-cooled 
metal, will show these defects in phosphor bronze. 
Personally I advocate casting this class of work on 
end to procure solidity and cleanness. It is ad- 
visable to cast the metal with a Jittle more than 
the average heat, but to cast slower. 

To solve phosphor-bronze troubles not only one 
item has to be studied, but everything concerned, 
core, mould and metal—evezx black-washing, if over- 
done, will harden and close the surface skin of 
a mould to such an extent that the metal won't 
lie peacefully. Long hanging cores are most diffi- 
cult, having one end only for gas escape. 

Cupola-melted metal should answer for this class 
of work if properly mixed. If using virgin metal 
it is best to melt the composition in crucibles; 
then, having run the metal into the, ladle, pour 
in the composition and stir well. This method 
gives better results than putting in the composi- 
tion otherwise.—A. PuRvVEs. 


opinion as a 








TRANSACTIONS OF THE AMERICAN INSTI- 
TUTE OF METALS.—The ninth volume of the 
‘* Transactions ’’ of this Institute has been forwarded 
from the offices, Buffalo, New York, U.S.A. It covers 
the September, 1915, meeting of the Institute, and 
contains very many papers and discussions of foundry 
interest, some of which we have already published in 
abstract. 


Crude Oil for Cupola Melting. 


Mr. Brapiey StoventTon, in an American con- 
temporary, describes a method of using crude 
oil for cupola melting, and saving thereby three 
parts of the quantity of coke which is generally 
burned in the ordinary process. The oil and air 
are conveyed to an ignition chamber in the cupola 
by two pipes. The oil flame is started in the 
ignition chamber and enters. the cupola in contact 
with the coke bed, which is maintained in an incan- 
descent state by an independent supply of air 
admitted through tuyeres underneath the ignition 
chamber. Peepholes at the‘ ends of the tuyeres 
and the ignition chamber enable one to observe the 
combustion of oil and coke, and independent valves 
on each of the different pipes enable the air to be 
adjusted to give perfect combustion of oil in the 
ignition chamber and the necessary amount of com- 
bustion of the coke through the tuyeres. Where 
coke is dear and crude oil is cheap, it is obviously 
desirable to have the minimum possible consump- 
tion of coke which will maintain the bed in an 
incandescent state, and this is accomplished by 
adjusting the valves connected with the tuyeres. 

The cupola is first filled with coke up to the 
melting zone, and the coke is brought to a state 
of incandescence in the usual way. The amount 
of coke used and the method of getting it red hot 
is the same in the oil process as in the usual 
coke process. On top of the bed the first charge 
of iron is then placed, which also is the same 
depth as in coke melting; then comes a layer of 
coke which is only one-quarter the amount 
ordinarily used. On top of this comes another 
layer of iron of the usual weight, then a layer of 
coke of one-quarter the usual size, ete. The bottom 
bed of coke is kept red hot at all times by its own 
combustion, but that combustion is very much 
less than in the ordinary cupola, because that heat 
is not wanted to melt the iron; merely sufficient 
heat is wanted to maintain the bed at a bright 
red colour, The layers of coke coming down from 
above are just sufficient to replenish this bed and 
maintain it as in the ordinary cupola process. 
The oil is atomised into ignition chambers sur- 
rounding the cupola, and is there mixed with air 
for its combustion. The flame from the burning 
oil enters the cupola and comes into contact with 
the bed of cdke by which its combustion is hastened 
and completed. The result is an intensely hot oil 
flame by which the bulk of the melting is done. 
The operation is similar to the ordinary coke melt- 
ing operation, the principal difference being that 
the temperature is under better control by means 
of controlling the oil and air admitted. When 
once adjusted, the oil flames need very little 
further attention. 


A REMEDY FOR SLIPPERY IRON PLATE 
FLOORS.—A writer in the ‘‘ American Machinist.’’ de- 
scribes the following method for dealing with slippery 
floors :—‘‘ We take a small amount of powdered sal-am- 
moniac, which is used as a corroding agent in our work, 
and mix it up thoroughly with a large quantity of fine 
sand. This mixture is sprinkled over the floor so that all 
parts are covered, and the whole mass is watered, using 
an ordinary sprinkling can, and left to lie overnight. 
In the morning the sand is swept up, and the rust coat- 
ing will last for several weeks after which the process 
is repeated. We found that this method involved less 
time and cost, and was more effective in eliminating 
danger from slippery iron plate floors than any other.” 
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Non-Ferrous Notes. 





Cadmium Alloy for Bearings.—Among the very 
numerous alloys introduced for bearings is the follow- 
ing :—Cadmium, 45 per cent. ; zinc, 45 per cent. ; anti- 
mony, 10 per cent. his was the subject of a German 
patent, and was claimed to have a very low coefficient 
of friction and to cast well. 

Brass for Gas Cocks.—The metal for this work is 
required to cast well and machine well; and a suitable 
mixture is 20 parts copper, 8 parts zinc and 1 part 
lead, the percentages being respectively about 
69, 27.6 and 3.4. An increase in the zine content 
renders the metal harder to machine, while a reduc- 
tion makes it rather too soft for the work in question. 

Silver-White Alloy.—A white alloy which closely 
resembles sterling silver is composed of 50 per cent. 
copper, 25 per cent. silver, and 25 per cent. nickel. If 
if is intended for rolling, the addition of about 0.1 per 
cent. manganese as a deoxidiser is necessary, this 
being added as 30 per cent. manganese-copper. The 
metals should be put into a crucible together and 
melted under borax. The alloy resulting can be 
rolled into sheet like sterling silver, and is fairly 
resistive to corrosion. — 

Manganese Bronze Substitute.—A mixture which is 
said to serve most of the purposes for which man- 
ganese bronze is used, is composed of 55 per cent. 
copper, 44 per cent. zinc, 0.5 per cent. tin, and 0.5 
per cent. aluminium. If, however, for 5 per cent. of 
the copper be substituted that amount of 350 per cent. 
manganese-copper, the mixture can be made into a 
real manganese-bronze, or more accurately manganese 
brass. This mixture will show a tensile strength of 
upwards of 50,000 lbs. per sq. in. 

Gunmetal for Hose Couplings.—For this work the 
standard 88-10-2 copper-zinc-tin gunmetal is the best, 
but price considerations at ordinary times often make 
it desirable to change the mixture. A stiff metal, to 
avoid bending, is necessary, and a suitable mixture is 
as follows :—Copper, 65 per cent. ; zinc, 30 per cent. ; 
tin, 2 per cent. ; lead, 3 per cent. This metal machines 
well, and gives very good results. If the tin is 
omitted a brass is obtained which is much more liable 
to distort or bend on being dropped or in use, and 
result in a badly-fitting coupling. 

Brazing Brass.—This term is usually applied to 
yellow brasses, of composition ranging from 80 to 85 
per cent. copper and 20 to 15 per cent. zinc, which 
will stand brazing with ordinary yellow brazing solder 
(50 copper, 50 zinc) without melting or cracking. 
These defects are liable with the brasses of low copper 
content, such as 60—40, on account of their lower melt- 
ing points. If tin is present in the brazing brass 
cracking is liable to occur, while lead also should be 
absent. The 80 copper, 20 zinc mixture is yellow in 
colour, but when the zine is reduced to 15 per cent., 
with 85 per cent. copper, the metal has an orange tint. 
The melting point of the lower zine mixture is, of 
course, slightly the higher of the two, and hence it is 
the more suitable, unless the colour is a matter of 
importance. 

Malleable Nickel.—Nickel of 98 to 99 per cent. 
purity can be kept malleable for working if melted in 
clay-lined crucibles and suitably deoxidised with about 
1 per cent. of manganese to secure soundness. Gra- 
phite crucibles should not be used for the work, as the 
nickel tends to absorb the carbon, which renders it 
hard and unfit for rolling. If desired, a solid clay 
crucible may be used. The manganese can be added 
to the pot with the nickel, but no charcoal should be 
used as a flux or protection, as that again would intro- 
duce carbon with the above-mentioned trouble of hard- 
ness. The oxidation of the nickel produces a slag 
which acts as a protection from excessive oxidation. 
Melters of nickel for sheet rolling usually prefer an 
open mould to a closed ome, on account of the rapid 
chilling of the metal rendering casting in closed 
moulds difficult. 

Machining Aluminium Alloy Ca#tings.—In machining 
castings of aluminium and its alloys a difficulty is 
frequently encountered by reason of the _ chips 











becoming so em 5 embedded between the teeth of 
milling cutters and tools that they cannot be removed 
with a stiff brush, and the machine has to be stopped 
for their removal. This necessitates the use § a 
lubricant. Oil does not prove suitable, but soapy 
water gives good results, although it leaves a dull sur- 
face. The best cutting lubricant is kerosene, which 
gives a bright finish when the cutting tools are pro- 
_ ground. The cutting edges of all tools should 
ave sharp, square corners or edges, and there should 
be plenty of cutting relief or clearance. For milling 
flat surfaces, it is best to use end mills rather than 
cylindrical cutters. These mills will cut best if a 
high cutting speed is used with a moderate feed. <A 
cutting speed of about 300 ft. per minute is considered 
by some users to be suitable. 

Sulphur in Brass Castings.—The presence of sulphur 
in brass castings appears to result in dirty metal, blow- 
holes, and dark skin on the surface. In the opinion 
of one authority many failures that are credited to 


the presence of oxygen are really due to sulphur. It . 


is stated that in the most careful crucible melting in 
coke-fired furnaces, the metal will take up from 0.02 
per cent. to 0.05 per cent. of sulphur. Copper has the 
greatest affinity for sulphur of the foundry’s metals, 
apart from manganese, and it tends to absorb it if 
brought in contact with sulphur-laden gases. Sulphur 
in such case would accumulate each time the metal is 
melted, and accounts for the dark skin on re-run cast- 
ings, as compared with those of first-melt metal. The 
claim that scrap is not as good as new metal may have 
a direct connection with the sulphur content, as much 
of the scrap on the market has been melted over many 
times. A further effect of sulphur is to make the 
castings “ red short ’’ and liable to crack in the mould. 

Type Metal for Machines.—Metal for type-casting by 
means of linotype or similar machines must melt at as 
low a temperature as possible; it must be quite fluid 
when melted, as it has to pass through a small orifice 
into the mould, and thick metal clogs the gate; it 
must be hard so that the letters will not become 
flattened in the press; and it must fill the mould so 
that the letters will come out clear and sharp. Ordi- 
nary type metal will not answer the purpose, as it 
contains too much antimony, causing the melting point 
to be too high and the metal to chill in passing through 
the gate. The following mixturé is suitable and ex- 
tensively used :—Lead, 83 per cent. ; antimony, 12 per 
cent. ; tin, 5 per cent. Antimonial lead is generally 
used, as the antimony which it contains is cheaper than 
pure antimony. If desired, the following mixture, 
using antimonial lead, may be employed :—Lead, 35 
per cent. ; antimonial lead, (20 per cent. Sb.), 60 per 
cent. ; tin, 5 per cent. Tin is essential in these mix- 
tures, as lead and antimony alone will not run suffi- 
ciently freely. The “slugs’’ or lines of type, of 
course, are melted over again after use. 

Pouring Temperatures in Casting Valves.—Steam- 
metal valve castings require hot pouring. If the 
metal is poured dull the casting is not good, but is 
liable to develope leakage under pressure. If crucibles 
are not used for melting the metal is apt to become 
chilled before the flasks are poured. In crucible 
pouring the metal is usually hotter. A typical defect 
from dull pouring is leakage near the’ gate. In such 
cases an examination of the fracture under a magnify- 
ing glass wili generally show that instead of the usual 
fibrous fracture of good steam metal, the leaky por- 
tion has a drossy appearance, showing that oxide has 
entered the metal and has not been able to clear itself. 
In explanation of the apparently more rapid oxida- 
tion of dull metal than hot metal it has been sug- 
gested that at a low temperature oxide of tin and 
copper form as well as oxide of zinc. At a higher 
temperature, the zinc reduces the oxide of tin and 
copper and the zinc oxide is the only one to remain. 
As the zinc volatilises it envelops the stream with a 
reducing or non-oxidising atmosphere. Whether or 
not this is right, it is a‘fact that valves poured ‘too 
cold leak, while those poured at a higher temperature 


do not. Remelting such leaky castings and repouring . 


at a higher temperature will often give quite sound 
castings. 
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Trade Talk. 


Tue Dutca GoverNMENT has prohibited the expert 
of iron and steel and of alloys of these metals, unless 
used as packing. 

A Royst ProcLtamation was signed last month add- 
ing aluminiu:zn powder to ‘the list of articles, the 
import of which is prohibited. 

A SwANsEA tirn aie revorted to have acquired the old 
Siemens’ steelworks at Landore in order to start the 
smelting of zinc concentrates 

Tue liquidator of the Belhaven Engineering & 
Motors, Limited, is paying a first diviaend of 10s. 
per £ to the ordinary creditors. 

Tue Warwick Macuinery Company (1908), Limirep, 
is being wound up voluntarily, with Mr. A. Clements, 
83, Cannon Street, London, E.C., as liquidator. 

Mr. H. Hope, cngineer and hardware manu- 
facturer, lately carrying on business at 17, Paradise 
Street, Wolverhampton, has been adjudged bankrupt. 

Mr. W. H. ELtis, managing director of John Brown 
& Company, Limited, was at Sheffield, last month 
elected for the third year in succession Master Cutler. 

Messrs. Parnaui. & Sons inform us that their head 
office and works for aircraft work are situated at 
Mivart Street, Eastville, Bristol, where all communi- 
cations should be sent. 

A rirst and final dividend of 1s. Ojd. in the & is 
being paid by M. E. Aspinall, trading as Joseph 
Aspinall & Company, engineers and ironfounders, Bella 
Street, Daubhill, Bolton. 

Mr. Grorce ELLison, manufacturing electrical en- 
gineer, etc., of Birmingham, has removed his York- 
shire branch office from Sheffield to Standard Build- 
ings, City Square, Leeds. 

Tue partnership heretofore subsisting between 
Messrs. F. Powell and H. Powell, carrying on busi- 
ness as engineers, at New Denham, under the style 
of F. & H. Powell, has been dissolved. 

Me. F. Barrey, M.Inst.C.E., who has accepted office 
for another year as President of the Association of 
Engineers-in-Charge, gave his presidential address on 
the progress of the engineering industry after the war. 

Tue assets at Calais of Brampton Brothers, Limited, 
amounting to £30,000, have been sold to a separate 
company, Brampton Brothers (Calais), Limited, the 
consideration being an allotment of 30,000 fully-paid 
shares. 

In connection with the paragraph which appeared 
in our last issue, Joseph Sankey & Sons, Limited, Wel- 
lington, Shropshire, inform us that inquiries referring 
to goods manufactured at their Bilston works should bg 
sent to Bilston. 

Dunine the last fifteen months the Master Cutlers’ 
Company, of Sheffield, have issued 104,000 certificates 
in respect of the export of iron and steel products. 
Sixteen members are now serving on the signing com- 
mittee of the company. 

Tue Minister of Munitions announces that he has 
made further Orders under the Munitions of War Acts, 
1915 and 1916, under which 107 additional establish- 
ments have been declared controlled establishments. 
+ gee number of controlled establishments igs now 
4,319. 

THe partnership heretofore subsisting between 
Messrs. E. Lumb and A. Standeven, carrying on busi- 
ness as machine tool makers, at Green Mount Works, 
Hanson Lane, Halifax, under the style of E. Lumb 
& Company, has been dissolved. Mr. Lumb will con- 
tinue the business. 

Dr. WertHermer, Dean of the Faculty of Engineer- 
ing at the University of Bristol, has suggested a modi- 
fied “ sandwich ”’ system of training young engineers— 
that is, University classes in winter and works experi- 
ence in summer—adapting the Scottish system to the 
conditions of an English University. 

THe ENGINEERING ImprovemMENT Company, Liurrep, 
4a, First Avenue Hotel Building, High Holborn, W.C., 
has made arrangements with Vickers, Limited, for the 
manufacture of the ‘‘ Perfloc’’ locknuts, and all in- 
quiries in regard to the same should in future be made 


to the last-named concern at Vickers’ House, Broadway, 
Westminster, S.W. ; : 

Tue Farapay Socrety will hold a general discussion 
on ‘‘ Refractories ’’ at their first autumn meeting, the 
date of which is provisionally fixed for Wednesday, 
Novembe@ 8, 1916. The discussion will be presided 
over by Sir Robert Hadfield, President of the Society, 
and the opening mee will be read by Dr. J. W. 
Mellor, of Stoke-on-Trent. 

Tre STANDARD SuHipsuILpInGc Company, Limirep, has 
not waited until the site is completely Poe before 
starting shipbuilding operations, but has commenced 
constructional work, and a start has been made on ships 
of comparatively small dimensions. _ Preparations for 
the erection of residences for the officials of the new 
company are now completed, and the plans have been 
before the local council. 

Tue Nationa, Trwe Recorper Company, 5, Black- 
friars Road, London, S8.E., advise us that owing to 
the increasing demand for time, recorders of British 
manufacture they have extended their manufacturing 
premises by taking an additional factory occupying 
a floor space of over 3,500 superficial feet at 88, 89, 
and 90, Upper Ground Street, almost adjacent to the 
present premises.” 

Messrs. Witrrep Rocers & Company, metal mer- 
chants, Audrey House, Ely Place, London, E.C., 
inform us that, owing to the increase in their busi- 
ness, they have, with the approval of the Treasury, 
converted their business into a private limited liability 
company, under the name of Wilfred Rogers.& Com- 
pany, Limited. Mr. A. W. Rogers and Mr. G. H. 
Gace are the first directors. 

Messrs. StepHens & Company, silica brick manu- 
facturers, Kidwelly, are about completing an entirely 
new and up-to-date works which they have been 
erecting for the last six months, at the special request 
of the Ministry of Munitions. The works are along- 
side the Company’s present works, and the total area 
covered by their allies brick-making establishment is 
now about seven acres. Once the new works starts 
yh output of silica bricks will be about 40,000 per 

a 


y. 
Tue firm of Caird & Company, Limited, is in future 
to be closely associated with Harland & Wolff, Limited, 


of Belfast and Govan. There will be no real 
change in the management of the Greenock concern, 
the present directors, Mr. P. T. Caird and Mr. Arthur 
Caird still remaining directors of the company. Mr. 
J. W. Kempster, one of the managing directors of the 
Belfast company, will join the board of Caird & Com- 
pany, Limited. 

Srnce the beginning of the war it has been found 
necessary for Vickers, Limited, to make great ex- 
tensions to their works at Barrow-in-Furness, and now 
a still further development has been decided on. They 
have purchased from the Furness Railway Company 
a large tract of land bordering on Walney Channel, 
on which they propose to build mercantile tonnage. 
This plot of land has a frontage of about 1,500 ft. 
to Walney Channel, and it is calculated that at least 
15 vessels in course of construction can be laid down 
at one time. 


THe adoption of welfare schemes is now becoming 
fairly general in the factories of Great Britain. The 
latest firm to experiment in the direction of making 
their works more attractive to their employés is Need- 
ham Brothers, Limited, of Sheffield, and the scheme 
is being highly appreciated. A comfortable mess-room 
containing current literature has been proviaed, and 
the factory is closed for an hour at dinner time, so 
that the operatives can spend a little time in reading 
after the meal. Overalls have also been supplied to 
the men, lockers to contain their outer garments, and 
ample lavatory accommodation. 

A MEETING of the Advisory Committee of the Board 
of Trade on Commercial “Intelligence was held 
last month, Sir H. Llewellyn Smith presiding. The 
Comptroller-General of Patents, Designs and Trade 
Marks and Mr. G. P. Harben also attended the meet- 
ing. Among the matters considered by the committee 
were proposals for the amendment~of the existing law 
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relating to patents and designs; proposals for the de- 
spatch of a special commercial mission to investigate 
the conditions and prospects of trade in Spain and 
Portugal; and questions —e to the promotion of 
British trade with Russia and Italy and the employ- 
ment of foreigners as commercial travellers. 

Tue members of the Nottingham Society of Engi- 
neers opened their new session with a well-attended 
meeting at the Welbeck Hotel last month, the presi- 
dent, Mr. W. R. Bates, being in the chair. Mr. C. J. 
Hofton was in the vice-chair. There were six papers, 
as follow: ‘‘Gas Engine Troubles,” by Mr. T. L. F. 
Bates; ‘‘Collection and Utilisation of the Water 
Condensed in Steam Ranges and nee... by Mr 
H. H. Hayes; ‘Bearings,’ by Mr. A. Beeston; 
“‘ Moulders, Engineers, and Pattern-makers,’’ by Mr. 
J. Stevenson; ‘‘ Boiler-house Accessories and Main- 
tenance,” by Mr. D. Rushworth; “Gas Engine 
Troubles,” by Mr. F. W. Sisson. A discussion followed 
the reading of the papers. 

In the latest of the series of memoranda issued by 
the Health of Munition Workers Committee the sub- 
ject of juvenile employment is discussed, and proposals 
are submitted for lessening the strain imposed on boys 
and girls by the existing labour conditions in munition 
works, and generally for safeguarding their physical 
and moral welfare. tt is urged that at the present time, 
when the war is destroying so much of its best man- 
hood, the nation is under special obligation to secure 
that the rising generation shall grow up strong and 
hardy, both in body and character. It is necessary to 
guard not only against immediate breakdown, but also 
against the imposition of strains which may stunt 
future growth and development. 

Notice is given that the names of the undermen- 
‘tioned companies have been struck off the Register of 
Joint Stock Companies, and such companies are dis- 
solved :—Carlton Engineering Company, Limited (re- 
gistered September 29, 1910); Cone-Jackson Engineer- 
ing Company, . Limited; Hall’s Iron Company, 
Limited ; Molybdenite, Limited; Southgate Engineer- 
ing Company, Limited; Swansea Dry Docks & Engi- 
neering Company, Limited; Atlas Anti Friction 
Metal Company, Limited; Becker Steel Company, 
Limited; Caldwell & Scarborough (Engineering), 
Limited ; Chadwick Engineering Company, Limited ; 
Lancashire Tool Company, Limited ; Liddell Engineer- 
ing Company, Limited; and the Vortex Engineering 
Company, Limited. 

Ir is officially announced that, with a view to im- 
proving the organisation for assisting British trade by 
collecting and disseminating commercial information, 
the President of the Board of Trade has decided to 
amalgamate the Commercial Intelligence Branch and 
the Exhibitions Branch of the Board, and has 
appointed Sir William Clark, K.C.8.I., C.M.G., to be 
Comptroller-General of the combined department, 
which will be known as the Department of Commercial 
Intelligence. Mr. Thomas Worthington, who has just 
retired from the post of Director of the Commercial 
Intelligence Branch, under the age limit, has con- 
sented, at the request of the President, to assist the 
department in a consultative capacity as Commercial 
‘Adviser. 

ARRANGEMENTS for the British Industries Fair, which 
will be held in Glasgow next spring simultaneously 
with the kindred event in London, are rapidly taking 
shape, and present prospects point to a highly success- 
ful exhibition. The fair is being promoted by the 
Corporation of Glasgow under the auspices and with 
the support of the Board of Trade. It is not only in- 
tended to reproduce in these British Industries Fairs 
the main features of the famous Leipzig Fair, which 
has done so much for German trade; the ideal which 
the Board of Trade is striving to attain in encouraging 
these exhibitions is virtually the economic independence 
of the Empire. Firms exhibiting at the fairs must be 
either home or overseas British manufacturers. 

Tue 1916 scholarship of the North-east Coast Insti- 
tution of Engineers and Shipbuilders has been awarded 
to E. V. Telfer, an apprentice in the service of Wm. 
Gray & Company, Limited, West Hartlepool. The 
scholarship is valued at £50 per annum, and is tenable 


for two years. The council, believing that the time 
has arrived for making the subjects of the Institu- 
tion’s scholarship examination more comprehensive 
than hitherto, have decided that the syllabus of future 
examinations shall be :—(1) English, (2) English His- 
tory and geography, (3) Latin, Greek, French or 
German (one of these four), (4) extra mathematics, 
(5) and (6) either experimental science and mechanics, 
or any two of the following: Chemistry; physics; 
mechanics. 

In addition to the awards announced in April for 
papers read at the meetings, the council of the Insti- 
tution of Civil Engineers have made the following 
awards for papers published in the proceedings with- 
out discussion during the Session 1915—1916 :—Tel- 
ford Premiums to Messrs. Hubert Mawson (Liver- 

ool), T. W. Keele (Sydney), R. W. Holmes (Wel- 
ington, N.B.), W. Fairley (London), J. M. Great- 
head (Johannesburg), T. C. Hood (Manmad, India), 
and J. P. Ball (London); the Manby Premium to 
Mr. W. C. Cushing (Pittsburgh), U.S.A); and the 
Crampton Prize to Major C. E. P. Sankey, D.S.O., 
R.E. (London). The Indian Premium for 1916 has 
been awarded to Sir John Benton, K.C.I.E. (East- 
bourne). 

THE announcement is made by the Board of Trade 
that in future the Labour Exchanges under their con- 
trol will be termed ‘‘ Employment Exchanges,” a title 
which corresponds more accurately to their present 
functions. 
of the Board of Trade will be enlarged so as to in- 
clude in addition to Employment Exchanges and Unem- 
ployment Insurance Trade Boards and certain other 
matters relating to labour. Mr. W. H. Beveridge, 
C.B., will continue to be the head ‘of the enlarged 
Employment Department. The President has appointed 
Mr. C. F. Rey (hitherto general manager of Labour 
Exchanges) to be Director of Employment Exchanges, 
in succession to Mr. Beveridge, with the acting rank 
of an assistant secretary. 

An agreement has been arrived at by which C. and 
H. Crichton, Limited, Liverpool, and James Little & 
Company (Glasgow), Limited, acquire the business of 
Hawthorne & Company, Limited, shipbuilders and 
engineers, Leith. Little & Company have associated 
with them in this purchase a private shipowning com- 
pany of which they are the managing agents, and J. 
Crichton & Company, Limited, are jointly interested 
with their associated firm. The transfer of the busi- 
ness will be completed shortly. The premises of 
Messrs. Hawthorne comprise a well equipped engine 
works and shipbuilding yard, with seven building 
berths and excellent launching facilities. Under con- 
templated arrangements various sized steamers up to 
about 370 ft. in length can be laid down. 

ACCORDING to Mr. C. A. Mercer, chairman of the 
British Laboratory Ware Association, Limited, which 
comprises seventeen firms dealing in chemical and 
scientific apparatus, the Association, immediately on 
the outbreak of war, combined to consider what steps 
could be taken to induce manufacturers to replace, if 
possible, German porcelain. _They realised this might 
be done if they united and could assure manufacturers 
of a market for their output, with the result that not 
only Messrs. Doulton & Company, but Messrs. Mac- 
intyre & Company, of Burslem, and the Worcester 
Royal Porcelain Works succeeded in producing a por- 
celain suitable for laboratory purposes. Every en- 
couragement and commendation should be given to 
these firms for the successful results of their praise- 
worthy efforts to compete with the Germans. 

As noted in these columns a few months back, the 
management of the Imperial Institute has been trans- 
ferred to the Colonial Office, with the result that a 
new executive council was elected. This new body, of 
which Lord Islington is chairman, has lost no time in 
getting to work. A Committee on Mineral Resources 
has been appointed, and is at present engaged in col- 
lecting and co-ordinating information respecting the 
occurrence, production, and uses of minerals through- 
out the Empire. This committee includes Lord 
Rhondda, Sir Robert Hadfield. Professor J. W. 
Gregory, Dr. F. H. Hatch, Mr. G. T. Holloway, and 
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representatives of the Home Office and the Board of 
Trade. The new council are endeavouring to render 
the Institute a reauy effective centre for information 
respecting the production, nature, and uses of the raw 
materials of every part of the Empire. 

Four more Rennerfelt electric steel furnaces for in- 
stallation in the United States have lately been ordered 
as follows :—Ducas & Company, New York, a 3-ton 
furnace. 600 kw., for making steel castings and in- 
ots; Maynard Steel Castings Company, Milwaukee, 
Wis, a 3-ton furnace, 300 kw., for making steel cast- 
ings; the Acieral Company of America, Newark, 
N.J., a 300-lb. furnace, 50 kw., for making special 
alloys; J. Leslie Rodgers, of Philadelphia, a 3-ton fur- 
nace, 200 kw., for making too] steel. This company 
will also install ten small furnaces of special size for 
making ferro-tungsten. Besides these American in- 
stallations orders for six Rennerfelt furnaces have been 

laced in other countries in the last few weeks, all to 
be used for making steel. The total number of Renner- 
felt furnaces installed or contracted for is now seventy- 
six, of which eighteen are in the United States, not 
including the ten small ones, mentioned above, for 
making ferro-tungsten. 

In the Companies Winding-Up Court, last month, 
Mr. Justice Neville heard an application by a share- 
holder in the Consolidated Diesel Engine Manufac- 
turers, Limited, for an order against the liquidator 
of the company to pay him a first return of 10d. a 
share on 4,617 shares. Counsel for the applicant said 
that his client had been a director of the company. 
A winding-up order was made on July 7, 1914, and a 
liquidator appointed in the following October. In 
August, 1915, a dividend of 20s. in the £ to creditors 
was declared. PYaintiff was also a creditor, and the 
liquidator claimed to retain the amount of that debt. 
The registrar made an order for payment. But on 
May 31, 1916, the liquidator obtained an order ex 
ae entitling him to retain the first return to share- 

olders in respect of the share holding by plaintiff on 
the ground that the company had claims against him 
for misfeasance. His Lorship dismissed the summons. 

AN interesting programme was opened for the winter 
session by the Junior Institution of Engineers, 39, 
Victoria-street, S.W., recently, when Mr. 3H. Eade 
opened the series of informal discussions, taking for 
his subject ‘‘ Stability and Use of Cranes under Work- 
ing Conditions.’’ During October similar lecturettes 
will be given on ‘‘ Principles and Applications of the 
Oil Engine’”’ by Mr. W. H. Abrahams: and “ Time 
Saving as a Science’’ by Mr. A. H. Stanley. The 
ordinary monthly meeting was’ held on Wednesday 
of this week, when Mr. Frederic H. Taylor 
read a paper on “Industrial Lighting by Elec- 
tricity.’’ A special series of five lecturettes will be 
given on alternate Friday evenings from October 20 
by Mr. E. Fiander Etchells on :—A common-sense 
notation for engineers: the practical use of units in 
the evaluation of formule: how to memorise 
formule: logic of the differential and _ integral 
calculus : and practical and illustrative examples of the 
application of the newer concepts. 

In the Patents Court last month application was 
made for licence to use two German patents for the 
manufacture of spelter in connection with the Govern- 
ment’s purchase of zinc from Australia. The applicants 
were the Share Guarantee Trust, Limited, who own 
practically all the shares in the Swansea Vale Spelter 
Company, Limited. It was explained that before the 
war the Swansea Company belonged to Aron Hirsch 
und Sohn, who put in their latest plant, but when 
the Share Guarantee Trust took over the company 
100,000 newly-created preference shares were given to 
the Germans, which the Public Trustee had now seized. 
Over £50,000 was being spent on immediate additions 
to the Swansea works to make the experiments covered 
by those patents, and if all went well it was proposed 
to make important developments through the flotation 
of a new company for dealing with some of the Govern- 
ment’s large purchase of zinc concentrates from Aus- 
tralia. The Controller said licences would be granted 
to the applicants. 


Legal. 


Railway Rates for Scrap. 

The Railway and Canal Commission Court, on 
October 12, delivered judgment in the actions brought 
by Thomas W. Ward, Limited, against the Midland 
Railway Company for a declaration that the railway 
company had illegally raised the rates for the carriage 
of scrap files and propeller shafting removed from a 
ship and consigned as scrap to Sheffield. The railway 
company’s reply was that, as both were commercially 
dealt with afterwards, they were not scrap, and could 
not be carried as scrap. 

Mr. Justice Lush found that the company had no 
right to seek to make a differentiation because the ap- 
plicants chose to sort out some of the old files bought 
and sell them abroad as old lines and not scrap. They 
were sold and carried to a Swansea firm as scrap, and 
must be carried at scrap rates. The declaration for 
which Messrs. Ward asked must be made. The other 
commissioner agreed. 








Munition Making. 


The Ministry of Munitions makes the following 
announcement :— 

As a result of the examination of the question of 
Sunday work in its relation to the maintenance of 
output, the Minister of Munitions has decided so far 
as possible to prohibit Sunday work in establishments 
in which munitions work is carried on. 

As a first general step, he has accordingly issued a 
general instruction prohibiting as far as possible 
Sunday labour throughout the North-East Coast on 
and after October 8 

Exceptions are, however, made in cases where the 
work is necessarily of a continuous nature, or where 
the repair to plant and machinery can only be per- 
formed during the week-end. 








Applications for Patents. 


The names of communicators are printed in Italic type. 
A new number will be given when the Complete Specification 
is accepted. 

Ariaietns. J. Metallurgy of iron and steel. 13,698. Septem- 

r 27. 

Ashworth, FE. C. J. Casting steel ingots, etc. 13,268. Sep- 
tember 19. 

Barr, G. Foundry, etc., drying-stoves. 13,166. September 16. 
Bedford, A. H. Apparatus for removing scale, etc., from 
surface of forgings and castings. 13,644. September 26. 
Belliss & Morcom. Impregnating and coating metals with 

_ other metals. 13,568. September 25. 

Bibbings, G. H., and Coombs. R. N. Compound for treat- 
ment of fire-bricks, furnace linings, etc. 13,771. Septem- 


ber 28. 
Brayshaw, E. R. and 8. W., and Yates, H. J. Furnaces. 
September 13. 


12,941. 
er Sis A. M. Annealing-ovens, etc. 13,587. September 
Hall, I. Gas-fired furnaces. 13,318. September 20. 

Heyl, G. E. Liquid fuels for firing furnaces and for high- 
compression oi] engines. 14,148. October 5. 
Jarvis, G. A. Mannfacture of iron and steel. 13,581. 

September 25. 
eith, G. and J. Crucible furnaces. 13,060. September 14. 
ilby, J. N. Casting ingots, etc. 12,868. September 12. 
luijtmans, C. Testing-machine for hardness of case- 
hardened steel. 12,865. September 12. 
Ibin, E. L. Cold process for obtaining galvanic deposit 
of aluminium, etc. 13,523. September 23. 
Landtmeters, J. Electric resistance furnaces. 13,593. 
september 25. 
Lund & Company, A. Hardening compounds 13,797. Sep- 
tember 28. 
Morris, A. W. Forged chstings, and method of making same. 
12,907. September 12. 

Robinson, J. Charging cupolas. 13,201. Septens Der 18. 
Seligman, R. Method of protecting aluminium or its alloys 
from corrosion by sea-water, etc. 13,831. September 28. 

Southwick, P. Furnaces 13,174. September 14 

Williams, P. Method of protecting aluminium or its alloys 
from corrosion by sea-water, etc. 13,831. September 28. 

Wright, D. Liquid-fuel-heated furnaces. 13,548. September 


Yates, H. J. Furnaces. 12,941. September 13. 
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Deaths 


Mr. F. Mvrison, a director of Burt, Boulton & 
Hayward, Limited, has died at the age of sixty-nine. 

Mr. ALEXANDER RUTHERFORD, principal of Messrs. 
A. Rutherford & Company, of the Neptune Works, Birk- 
enhead, died recently. 

Mr. Wittr1am Rowan, of the firm of William Rowan 
& Sons, engineers, Park Lane, Mile End, Glasgow, 
died recently at the age of 32 years. 

Mr. C. H. Nevitt, J.P., principal proprietor of the 
St. Helens Smelting Company, Manchester and St. 
Helens, has died at the age of 68 years. 

Sm Henry Benzow, late Chief Inspector of Ma- 
chinery in the Navy, died at Eastbourne last month, 
at the age of 78 years. 

Tue death took place at Grimsby on October 20 of 
Mr. James Schofield, shipbuilder, and an authority on 
modern dry docks. The deceased was 67 yeats of age. 

Mr. E. E. Cooper, of Brierley Hill, a member of 
the firm of Roberts & Cooper, Limited, iron manufac- 
turers, etc., Brierley Hill, died on October 20, at the 
age of 86. 

We regret to announce the death of Mr. David Col- 
ville, managing director of David Colville & Sons, 
Limited, Dalzell Steel and Iron Works, Motherwell; 
in his 57th year. 

Tue death is announced of Mr. Alexander Easton 
Gibb at Twickenham. The deceased, who was seventy- 
six years of age, was head of the firm of engineers, 
Messrs. Easton Gibb & Son. 

Tue death has taken place at Monton Green, Eccles, 
near Manchester, of Mr. Alfred Owen, a member of 
the firm of Messrs Daniel Owen & Sons, ironfounders, 
Monton Green. Deceased had been ill for some time 
with typhoid. 

Tue death occurred at his residence, recently, of 
Mr. William Barraclough, hedd of the firm of J. Bar- 
raclough & Sons, Union Foundry, Barnsley. Mr. 
Barraclough, who was 62 years of age, took an intimate 
interest in the local social affairs. 


Tue death has occurred at his residence, Elmhurst, 
Tettenhall, of Mr. B. O. Clark, aged 66 years. He was 
chairman of the Wolverhampton Gas Company and 
member of the firm of Messrs. T. & CO. Clark & 
Company, Shakespeare Foundry, Horseley Fields. 

The death occurred at his residence at Walsall on 
the 19th inst. of Mr. James Bunch, in his 67th year. 
The deceased gentleman was the last surviving son 
of the founder of the firm of Benjamin Bunch & Sons, 
formerly one of the leading, and certainly one of the 
best-known, firms in the Staffordshire iron trade. 

THe death occurred somewhat unexpectedly at his 
residence at Peterborough, last month, of Mr. E. 
Blackstone, head of the Stamford firm of engineers, 
Messrs. Blackstone & Company. The deceased gentle- 
man, who was about 70 yéars of age, went to Stamford 
about 40 years ago, and established the concern which 
bears his name. 

Tue death is reported, at the age of 75 years, of 
Mr. James Rowe, managing director of Edward Finch 
& Company, Limited, Chepstow. The deceased gentle- 
man served his apprenticeship at the company’s 
works, commencing in the year 1857, gradually work- 
ing his way up until he was elected managing director 
in 1873 upon the retirement of Mr. Finch, the founder 
of the works. 

News has been received in Liverpool recently of 
the death at Esquimalt of Mr. R. D. Keay, general 
manager of Yarrows, Limited, Esquimalt, who was 
well known both in Canadian and English shipbuild- 
ing circles. He had been with the company for some 
twenty years, and had acted as local general manager 
— since the concern was established on the Pacific 
coast. 

WE regret to announce that Sir Wm. Theodore Dox- 
ford, who had been in very poor health for some time 
past, died at his residence, Grindon Hall, Sunderland, 
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on October 1, at the age of 76 years. The deceased gen- 
tleman, who had been prominently identified with 
Wearside for half a century, was a native of Sunder- 
land, his father, Mr. W. Doxford, being the founder 
of the firm which has been so prominently associated 
with the development of the shipbuilding industry. 
Mr. Wm. Doxford established a considerable reputa- 
tion in the building of wooden ships, starting in a 
small yard at the North Dock nearly 70 years ago 
with vessels of 150 and 200 tons register. He was 
afterwards associated in business with Mr. John 
Crown at Hylton, and later he continued on his own 
account at Coxgreen, where vessels as large as 500 to 
600 tons were built. The year 1857 witnessed another 
advance in Mr. William Doxford’s progress, he then 
entering into possession of the yard at Pallion now 
occupied by Messrs. Short Brothers. He then started 
the building of composite vessels, and in 1863 he com- 
menced has first iron vessel. Born in 1841, Sir Wm. 
Doxford was jeducated at Bramham College, York- 
shire, and in 1857 he became associated with the busi- 
ness of his father. : 

We regret to announce the death of Mr. Richard 
Price-Williams, which occurred on September 19, at his 
residence at Bournemouth, at the age of 89 ears. The 
deceased gentleman. In 1845 became a pupil of the late 
Mr. George Heald, M-Inst.C.E., the engineer employed 
by Messrs. Stephenson, Brassey & Mackenzie to carry 
out their great contracts for the construction of the 
Lancaster and Carlisle, Caledonian, Trent Valley, and 
other principal railways in this country. Mr. Price- 
Williams pe um “‘went through the shops”’ as 
an ordinary apprentice at Messrs. Kitson’s well-known 
locomotive works in Leeds. He was engaged as an 
assistant and resident engineer on the Great Northern 
and other railways; he was engaged in coal-mining and 
looking after railway business in South Wales; and he 
was building works and manufacturing Bessemer steel 
in Sheffield and at Greenwich. In his more mature years 
he made technical and statistical researches into the 
conditions of wear in permanent way and rolling stock. 
He was an active member of the Council of the Institu- 
tion of Mechanical Engineers and of the Royal Statis- 
tical Societies. Subsequently, Mr. Price-Williams, who 
had become so impressed with the importance of the 
Bessemer process as a means of providing a much better 
and more durable material than iron for the permanent 
way of our railways, was invited to undertake the man- 
agement of the works of Messrs. Samuel Fox & Com- 
pany at Deepcar, near Sheffield, the result being the 
erection of two Bessemer converters and a large rail- 
rolling mill at Deepcar, and the manufacture of Besse- 
mer steel rails there, which were at that time selling 
at £18 per ton. He did not receive much encourage- 
ment, however, and was almost about to despair of the 
enterprise, when he decided to read a paper on the 
whole subject. The result was the brilliant paper on 
‘*The Maintenance and Renewal of Permanent Way,” 
which was submitted to the Institution of Civil Engi- 
neers in the session of 1866, and for which he received 
the Telford medal and a. premium in books. This was 
followed, four years later, by an almost equally notable 
paper on ‘‘The Maintenance and Renewal of Railway 
Rolling-stock,’”” for which the author was awarded a 
Watt medal anda Telford premium. Probably no 
paper that was ever read—possibly no action that was 
even performed—did more to put the Bessemer process 
fairly on its legs, for railway purposes. The inventor 
of the process fully appreciated the services rendered 
by the author of the paper, and proposed to Mr. Price- 
Williams to undertake the management of Bessemer 
steelworks which he was at that moment erecting on 
the Thames, at Greenwigh. The offer was accepted, 
and the works were carried to completion ; but when the 

rice of steel fell from £18 to £7 or £8 per ton, they 
bad to be abandoned, owing to their inability to com- 
pete with others that had the command of cheaper 
coal and labour. Up to his retirement from business, 
fifteen years ago, Mr. Price-Williams acted as a con- 
sulting engineer, and made many voyages to Australia 
on professional business. The Iron and Steel Institute 
awarded him the Bessemer Medal in 1898. 
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Personal. 


Mr. H. Howe has ceased to be a partner of the firm 
of Sayer, Howe, & Company, engineers, etc., 67, York- 
place, Edinburgh. 

Me. J. F. Campers has been elected secretary of 
the Nottingham Society of Engineers, in place of Mr. 
H. G. Price, resigned. 

THe late Mr. E. Carlisle, formerly general manager 
of Messrs. Cammell, Laird & Company’s works, at 
Workington, left estate valued at £4,607 gross. 

Mr. James Cox, general secretary of the Associated 
Iron and Steel Makers of Great Britain, having com- 
pleted 25 years’ service, it is proposed to give him 
a national testimonial. 

Tue late Mr. J. Tweedy, a director of the Yarrow 
Schlick & Tweedy System (Limited), and vice-chairman 
of Swan, Hunter, & Wigham.Richardson (Limited), left 
estate valued at £60,763. 

Mr. Geo. Rircute, for many years the manager of 
Messrs. Beardmore’s steel works, and now the general 
manager of Bolckow, Vaughan & Company’s works, has 
been ‘appointed a J.P. for the North Riding of 
Yorkshire. 

Tue late Mr. L. S. Robertson, of Victoria Street, 
S.W., secretary of the Engineering Standards Com- 
mittee, who had been attached for some months to the 
Ministry of Munitions, left estate valued at £10,945 
gross. 

Mr. E. 8. Tyike, who has been actively associated 
with the working of the business of Lambert Bros., 
Limited, for the last 25 years, has been elected 
managing director in the place of the late Mr. T. 
Lambert. 

Mr. J. F. Navnerm has retired from the chairman- 
ship of the British Thomson-Houston Company, 
Limited, of Rugby. The managing director, Mr. 
H. C. Levis, has been appointed chairman of the 
board, and also retains the managing directorship of 
the company. 

Mr. STEPHENSON KENT has been appointed director- 
general of Munitions Labour Supply, and Mr. U. Wolff 
Deputy Assistant Generali Secretary to the Ministry 
of Munitions. Mr. Kent will deal generally wit 
matters affecting labour supply ; Mr. Wolff with labour 
questions arising under the Munitions Acts. 

Me. H. E. Morean, of the Labour Supply Depart- 
ment of the Ministry of Munitions, has been tempo- 
rarily detached by the Minister for the purpose of 
proceeding to Canada to advise the Imperial Muni- 
tions Board, Canada, of the procedure adopted in this 


country in connection with labour in munition 
factories. 


a 


D. 


Mr. R. B. Surripan, formerly a representative of 
the Brown Hoisting Machinery Company, in London, 
has been elected president of the Allied Machinery 
Company, New York, organised for the purpose of 
marketing American machine tools in Europe, and 
recently acquired as a subsidiary by the American 
International Corporation. 

ComMANDER E. H. M. Nicnorson, D.S.O., R.N., has 
been elected a director of Hadfields, Ltd., East Hecla 
Works, Sheffield. Commander Nicholson was invalided 
from the service in 1906. He then went to the Ad- 
miralty, on the staff of the Director of Naval Ordnance, 
and was shortly afterwards appointed to the Inspection 
Staff at Woolwich, and from thence to Sheffield. 

Mr. Doveras Vickers has presented to the Sheffield 
Cutlers’ Company, on his retirement from membership, 
£1,000 44 per cent. War Loan as a memorial of his 
connection with the company. The increasing calls 
upon Mr. Vickers’ time and his frequent absences from 
Sheffield on the businéss of Vickers, Limitea, of which 
he is a managing director, have necessitated his deci- 
sion to resign from membership of the Cutlers’ Com-, 
pany, of which he is a Past-Master. Mr. William 
Clark, a director of Vickers, Limited, has been elected 
to succeed him. 

A svuccessrut effort has been made to provide for 
one of the children of the late Mr. G. Hailstone, of 
Smethwick, analyst and metallurgist and Carnegie 
scholar, by securing his admission into the Royal 


Orphanage, Wolverhampton. The matter was taken 
up by Mr. H. L. Reason and Mr. S. W. B. Stephen, 
of the British Foundrymen’s Association. As the 
elections to the Orphanage are by the votes of sub- 
scribers, a special subscription was raised in order 
to increase the number to be cast for the candidate. 
An appeal to members of the British Foundrymen’s 
Association brought in a sum of £45, whilst a further 
sum, bringing the total to £166 6s. 6d., was raised 
mainly through the efforts of Mr. Stephen. At the 
election, on October 3, the candidate, George: John 
Hailstone, aged nine, headed the list with 2,190 votes. 


New Companies. 


Creighton Construction Company, Limited.—Capital 
£10,000 in £1 shares. 

Selson Engineering Company (Italy), 
Capital £3,000 in 3,000 £1 shares. 

Taylor Bros. (Sandiacre), Limited.—Capital £10,000 
in £1 shares, to carry on the business of ironfounders. 

M. C. Ritchie & Company, Limited.—Capital £7,000 
in £1. shares, to carry’ on the business of engineers. 
Registered office: 145, Farringdon Road, E.C. 

S. P. A. R. Manufacturing Company, Limited.— 
Capital £1,000 in £1 shares, to carry on the business of 
ironfounders, etc. Registered office, 5, Peakman Street, 
Redditch. 

The La Bassee Shell Company, Limited.—Capital 
£5,000 in £1 shares, to carry on the manufacture of 
munitions of war. Registered office, 231, Elliott Street, 
Glasgow. 

Clyde & Company, Limited.—Capital £10,000 in £1 
shares, to take over the business of merchants and 
engineers carried on at Exchange Buildings, Middles 
brough, as Clyde & Company. 

A. M. Petit & Company, Limited.—Capital £5,500 in 
5,000 pref. shares of £1, and 10,000 ord. shares of 1s. 
to carry on the business of merchants, engineers, etc. 
Registered office, 58, Lombard Street, E.C. 

Lancashire Steel & Iron Company, Limited.—Capital 
£10,000 in £1 shares, to adopt an agreement with C. 
Bemant. Registered office: 8, Waterloo Place, Pall 
Mall, S.W. 

T. S. Harrison & Sons, Limited.—Capital £10,000 in 
£1 shares (2,000 6 per cent. cumulative preference), to 
carry on the business of engineers. Registered office: 
Crystal Mills, Liversedge, Yorks. 

Taylor Bros. (Sandiacre), Limited.—Capital £10,000 
in £1 shares, to take over the business of ironfounders, 
etc., carried on by C. H. Taylor and J. Taylor, at 
Sandiacre, Derby, as Taylor Bros. The first directors 
are H. L. Taylor, A. J. Taylor, and L. Taylor. 

Alfred H. Mould & Sons, Limited.—Capital £10,000 
in £1 shares (2,000 six per cent. cumulative preference, 
to take over the business of a malleable and general 
ifonfounder carried on by A, H. Mould, at Imperial 
Works, Stafford Street, Walsall, as Joseph Bullows & 
Company. 

West Bromwich Casement & Engineering Company, 
Limited.—Capital £5,000 in £1 shares, to take over 
from E. S. Fullwood, C. P. Landon, B. P. Gibney, and 
J. O. C. Hardiman, the business of engineers carried 
on by them at West Bromwich, as the West Bromwich 
Casement Company. 

Robson Machine Tool Company, Limited.—Capital 
£50,000 in £1 shares (30,000 6 per cent. cumulative pre- 
ference), to take over the business of engineers and 
ironfounders carried on by Roberts & Company, 
Limited, at Union Works, Cutler Heights, Bradford. 
The first directors are G. Barrett, E. Barrett, V. Cal- 
verley, W. J. Hinde, R. A. Vinter, and W. A. Wallis. 

Wadkin, Mills & Company, Limited.—Capital 
£10,000 in £1 shares, to take over the business of a 
pattern and machine and mechanical tool and optica! 
and nautical instrument maker, carried on by J. W. 
Wadkin at Greyfridr Gate, Nottingham, as the Pattern 
Making Machine and Mechanical Tools Company. The 
first directors are J. W. Wadkin (chairman) and R. K. 
Mills (both permanent). 


Limited.— 
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Telegrams: “Durrans, Penistone.” 


Established 1863. 


JAS. DURRANS & SONS, 


Near 


Phenix Works, Penistone, stetica 
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Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machines are invaluable for a Foundry, doing a larger amount of work of'a 
superior quality, in a much shorter time than can be done by hand, without skilled 


labour, 
The following testimonial explains itself :-— : 
its,—We have been using your best Blacking for a large number of years, and always use it on our 


** Dear Sits 
large Ingot Moulds, ‘which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 














The undermentioned prices, unless otherwise specified, are those obtaining at the 


CONTROL PRICES. 


These maximum prices of iron, steel 
and coke were fixed by the Government 
until June 30, 1916, and thereafter until 
further notice. Makers may sell for 
delivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the 1st day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 
the Realm Regulations 


Pig-iron. 
West C oast hematite, mixed 
Nos., 1, 2and3. 
Special under 0.03 P. & S... ° 
* » 0.02 9 
East Coast hematite, 
Nos.1,2and3 .. 
Special under 0,04 P. & S. 
Special under 0.03 P & 8 
” » 002 4 
Scotch hematite, mixed 
1, 2 and 3. A 
Special under 0. 03 P. & Ss. 
Welsh hematite, mixed 
Zand3 . 
Special under 0. 03 P. & s. 
a ae fee a 
Lincolnshire, basic or foundry “s 
Cleveland, No.1 .. 
am other grades 
Northamptonshire, forge .. bed 
a fdy. numbers 89,0 
Derbyshire, forge .. - 
¥ foundry numbers 92/6 
Derby & Notts. basic. ae 
Leicestershire & Notts., forge .. 4 
foundry nos. 92/6 


aaa 


mixed 


Nos. 


Io NAanqam 


Nos. 1, 


pare RIDA 


North Staffs, forge 
foundry 

s » basic.. 

South Staffordshire— 

Part mine forge .. 

- foundry 
Common Staffordshire 
All mine forge 

= foundry 
Warm air forge 

“ foundry * 
Lord Dudley’s silicon 
Cold blast 
Scotch foundry and forge— 

Nos. 3, 4, and lower grades 
of Monkland, Dalmellington, 
Eglinton, and Govan. . 

Nos. 3, 4, and lower gates of 
all other brands ° ve SM 

No. 1 quality in all cases to be 5s. 
ton above these prices. 

All per ton net, f.o.t. makers’ works. 
Mers. Com. 14% 


High-Speed Tool Steel. 

The maximum prices for high-speed tool 

steel have been fixed as follows :-— 
Finished bars, 14% Tung. 2s. 10d. 
Finished bars, 18%*Tung. 3s. 10d. 

Per lb. basis. Extras as per authorised 
list These prices are net delivered buyers’ 
works. 

The fixed prices for scrap which must 
= Lcaaaes to steel makers’ works are as 
Millings and Te “7 5d 
Bar Ends 


6d 
—— per Ib. "net delivered steel makers 


~~ > 


eSrnounr & 
aeccoceooces 


per 
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MON THLY PRICE LIST. 


the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel works. 
£ 


8. 
Ferro chrome: 4/6% carbon. Basis 
60%, scale 10s. per unit Perton 38 0 0 
Ferro- -chrome : 6/8% carbon. Basis 
, scale 10s. per unit. Per ton 36 0 
we. -F 8/10% carbon. Basis 
60% scale, 10s. per unit Perton 34 0 
Ferro-chrome : Specially | refined, 
guaranteed maximum 2% carbon 
broken to small pieces fo for use in . 
best quality crucible steels. Basis 
%, scale 32s. per unit. Pw toni20 0 
Ferro-vanadium : 33/40% » per 
Ib, of Va. contained in ene ‘a oy 0 15 
Ferro-silicon : 45/50%. Basis 50%, 
5s. scale per unit . Per ton : 
Ferro-titanium : 23/25% %, per lb. 
carbonless. . os 
Ferro- -molybdenum : 70/80% Mo. 
per pound of Mo. contained .. 0 16 
Ferro-phosphorus : 20/25%. Per ton 16 10 
Ferro-tungsten : 75% to 80% per - 
Ib. of metallic tungsten contained - 2 5 
*Ferro- ananganene 80% 0 
” port. 30° 0 o~ 3 0 
* F r% PD. Liverpool. 





Non-Ferrous Metals. 
Copper. 
£ d. £ 8. 


.124 0 124 10 
«119 120 0 
..145 141 O 
-- 142 146 0 
. 143 147 O 


Standard, Cash 
Three months 
Electrolytic 
Tough 

Best selected 


coooo 


Tin. 
- 182 
183 


Standard, Cash ‘ 
».. Three months 
English Ingots 
_ pee 
Refined 


182 10 
183 15 
183 10 
184 10 


cocoooo 


Spelter. 
American aa - 
a. . 

eae 
British 
Lead. 


Soft Foreign RA 
English as ee — 


Antimony. 
Regulus ne — 


luminium. 


A 

Virgin Metal 98/99% 
per r ton 155 0 0 
Phosphor Bronze. 


INGOTs. Per ton. 
Alloy No. I. or II ‘ 


200 0 


IIl., IV. or V. 
VI. or VII. 
Vill. 


cI. ie a 
Cast Strips and Ingots. . 


CASTINGS. 
I. or Il. .. <3 
Ill. IV.orV. .. 
VI. or VII 
epee 


XI. me Pe at 
No. VII., Chill, Cast, Solid 
- Cored Bars .. 

Delivery 2 Cwt. free to any town. 
10 per cent. a Copper .. 
price of best selected copper. 

15 per cent. Phosphor Copper .. 


pte BS 40/- above 
Phosphor Tin (5 re cent.) -. £23 above 

price of English Ingots. 

(Phosphor-bronze prices supplied by 
CHARLES CLIFFORD AND SON, LIMITED, 

FAZELEY STREET MILLs, BIRMINGHAM) 


*Chromium wees. 
urity, pad Ib. 


35/- above 


98/99% 


In cubes, 98/99% — Per ton 220 0 0 


commencement of 


Nickel Silver. 
per Ib. 
Ingots for raising .-2/0 to1/6 
Ingots for Spoons and Forks ..2/0 to 1/5} 
» rolled to spoon size ye! to 1/7 
*Tungsten Metal Powder. 
96/98% ae: per lb. ee 0 6 
Molybdenum meee 
96/98% oie per lb. 
*Cobalt Metal. 
97% purity .. per lb. a 07 
Quicksilver. 
75 lb. bottle .. 17 
* Net, Deliv ered ‘Sheffield Works. 


13 





Scrap Iron and Steel. 

Contant. 4 

Steel scrap, heavy melting. 110 0 
Iron scrap cast (cupola 
¢ metal) ee s 


London a6 o.b. me 


£. 8s. 


85 


voury steel 
ght §,, - en 
_— cast . % oe 
Control Prices. 
Heavy Steel Melting Scrap 5 10 
Turnings and Borings 2 15 
Per ton delivered Buy ers’ “Works. 


85 
45 
80 





Non-Ferrous Scrap. 
London merchants quote the following 
prices for scrap metal, delivered London, and 

subject to market fluctuations :-— 

A. Joseph. 
£ s. d. 

2° 135 

ow 30 


Hy. Electrolytic Copper Scrap 
Hy. Selected Scrap Brass 
Hy. Tinned Copper Wire oe .-120 
. Best Selected Gunmetal Scrap ..100 
Re-melted Ingot Lead 30s.*under 
English Lead price on date of order. 





Stocks. 


Metals. 


Copper, Europe and 
afloat 
Tin, London. " Holland, 


U.S.A. and afloat 





Coke. 


SUsemepvongh. 
Gas Coke 32 6 
Giasgow. 
Foundry Coke oe — 
Furnace Coke -- 31 O 
Gas Coke —- “ —_ 
London. 
Welsh or Durham Foundry, 
d/d London Stations in 
truck - . 4 
Ditto, dja Birmingham 
Stations .. ba iG 
Yorkshire, d/d London 
Stations, in truck . 4 
Ditto, d/d Birmingham 
Stations . 3 


CONTROL PRICES OF COKE. 


Durham and Northumberland 
blast furnace ae os 





28 
* foundry... oe os ae 

South Yorkshire, West Yorkshire, 
Lancashire, Staffordshire and 
Midland Counties blast furnace 

South Wales blast furnace és 


a foundry es od 
All per ton net. f.0,t. ovens. 
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SITUATIONS. VACANT AND WANTED. FOR SALE AND WANTED.—cont. 


Rs FOUNDRY. — Wanted, for small brass NE good Second-hand No. 2 Roots’ Blower, belt- 
foundry in London, on war work, a competent driven both ends, about 12in. pulleys, good gear- 

Foreman; must be over age or otherwise ineligible; ing, 8 in. diameter outlet underneath, wooden vanes, 

good prospects for the right man.—Write, Box 848, ready for prompt delivery—Marpre & Guzxort, 

Offices of The Foundry Frade Journal, 165, Strand, Luuitep, Sheffield. 

London, W.C. 





OR SALE.—24-in. Invincible Sand Mixer, capacity 
\ OULDERS (General) required for immediate 3 tons per hour, for grinding, mixing and screening 
pe Government work. Experienced men used. to foundry sands, at lowest cost per ton.—Apply, 
high class petrol motor work. Good wages and HAtt, 26, Paradise Square, Sheffield. 

prospects; War Bonus and overtime. No man on ; . 
Government work will be engaged.—Write or apply in 

first instance to your nearest Board of Trade Labour W ANTED, Sandblast Rattler, complete with air 
Exchange mentioning this paper and No. A. 2327. compressor, to do 5 ton per week.—Box No. 846, 
Offices of The Foundry Trade Journal, 165, Strand, 
London, W.C. 


ANTED, in Belgian Metallurgical Works, Good 
7 Draughtsman, experienced in _ installations, 
mechanical work.—Reply G. B. 40, Offices of The 1 IN. Roots’ Blower, by Dempster, driven direct 
Foundry Trade Journal, 165, Strand, London, W.C. by horizontal steam engine; 8-in. ditto, by 
Thwaites, with vertical engine, self-contained; low 
price ; immediate delivery—Witt1ams & Sons, South 

ANTED, by important ironfoundry, Good Travel- Bermondsey Railway Station, London, S.E. 
ling Representative, possessing large clientéle in 
London and neighbouring provinces.—Reply G. B. 40, 
Offices of The Foundry Trade Journal, 165, Strand, 


i 
ee REFINED ALUMINIUM INGOTS 


ANTED, Foreman for Foundry. State age and NOTCHED BARS. 
experience. Persons employed on Government 


work need not apply.—Box 840, Offices of The Foundry SPECIFICATIONS GUARANTEED. 
Trade Journal; 165, Strand, London, W.C. MIDLAND METAL Co COVENTRY 
*9 











C= required for Foundry Office. Persons em- 


ployed on Government work need not apply.— —— PATTERN SHOP Sctateninen t 
Write, stating age, experience, etc., to Box 842, Offices 4 
of The Foundry Trade Journal, 165, Strand, London, 
mest SUPPLIES 
” 
Wires: ° 
« es: Phone : 
Renssiges, J. BURN & CO., 137 Victoria, 








ANTED, Competent Foundry Manager, must be 

thorough organiser; machine moulding; repeti- 
tion work. Persons employed on Government work 
need not apply.—C. & J. Hampton, Limited, Atter- 
cliffe, Sheffield. 


Bhai 


Henshaw Road, Small Heath, BIRMINGHAM. 


| 
| 
| 
| 
| 
| 
| 
| 

















FOR SALE AND WANTED. 


SANKEY 


Fireproof 
Steel Storage Bins 





SURPLUS PLANT FOR SALE. 


NE Patent Horizontal Sand Mixer, fitted with 
special oscillating cover, 2 grids, and 3 sets of 
beaters. Ball bearings to main shafts. Capacity 3 
to 4 tons per hour. Complete with countershafts 
and belt striking gear. By the London Emery 
Works Company. In perfect condition, equal to 
new. 


1 Flat Table Hydraulic Moulding Machine, table fitted 
with 4 lifting pins and arranged to take moulding 
boxes 50in. by 174in. Complete with wooden rammer 
blocks to press head. By London Emery Works 
Company. EKqual to new. 


1 3in. Hydraulic Stop Valves, complete with flange and 
joint washers. 


42 Moulding Boxes, 50in. by 174in., with planed faces. 
2 Iron Pattern Frames for plaster blocks. 


42 Moulding Boxes, 26in. by 21tin. 
Also a quantity of hydraulic piping, jin. and ljin., 
fitted with T connections. 
Gro. Hatrerstey & Sons, Lrurrep, Keighley. 


For Workshcp 
and Warehouse. 
Write for Detaiis. 
Joseph Sankey & Sons, Ltd., 
Hadley Castile Works, 
Wellington, Shropshire. 


(RSSSSSESRREEES SERS 
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PLUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 








FOUNDRY MATERIALS 
AND REQUISITES. 


Parting Powder. 
JUS9A 3109 XPM 


Largest Stock of Straw and Wood pega 
Fibre CORE ROPINGS. : FN ih ge me 


each from a singe steel plate 








without weld or rivet... They are 
extremely light, being at the 


GLUTRIN—CORE GUM. : same time the strongest and 











most durable in the market, 
Ladles to contain 56 Ib. of n ey 
Crices on ‘appli ication to 
CUPOLA BRICKS. CHAS. WNL. LTD. 
Best Quality. ] 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, GAN ALSO BE MADE IN ALUMINIUM. 


(STOURBRIDGE) Ltd., 
STOURBRIDGE. cae? Eee pane when enquiring 
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WHITTAKER’S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 











THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED -TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM: -WHITTAKER¢&, SONS, :LTD., 
a IRON WORKS, OLDHAM. 
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NAME, 


Adaptable Moulding Machine Co. 
Alldays & Onions, Ltd. 


Anglo- Mexican Petroleum Products Co., Led. 


-- 


Baldwin Foran — 4 &W. 
Braby, F. & Co., ° oe 
Bradley, Tal. & _ Ltd. oo 
Britannia Foundry Co. .. 
British Binderit Co., Ltd. 
British Thermit, Co., Ltd 
Broadbent, T. & Sons... a 
Buckley & Taylor, Ltd. .. se 
Burn, J. & Co. ee os 
Comstable & Co. “~ 
Corebind, Ltd., 

Cumming, William & Co, “Lta. 
Davidson & Co., Ltd. 

Davies, T. & Son .. 

Durrans, Jas. & Sons 

Evans, J. & Co. a - a =" 
Everitt & Co. a os ip oo 


Fyfe, J. B., & Co. .. 


Gibbons, James 
Glasgow Patent Moulders ‘Blacking Co. 
Goldendale Iron Co., Ltd. 6 

Gray, Thomas E. & Co. os - 


Hall, John & Co. Rei. Ltd, 
Hedley wi & see -» Ltd, 
Hislop, R. & G : 


Keith, James & Blackman Co., Ltd... 
King Bros. (Stourbridge), Ltd... os 
Lawson Walton & Co. 

Lowood, J. Grayson, & Co., Ltd. 


— 


- 


- oe 


Mansergh, T. E. be = 
Marshall, "H. P.& Co. :. ere 
Metalline Cement Co. .. = 
McNeil, Chas., Ltd. on er 
Midland Metal Co. 


Monometer Manufacturing Co., ” Ltd., 
Naish & Croft 


Olsen, William 4 on hes oe 
Phillips, J. W.&C. J. .. we o 
Portway, Chas, & Son ée ne 
Samuelson & Co., Ltd. . 

Sankey, Joseph & Gene, Ltd, « nn 
Stewart, D. & Co., Ltd... ig 


Stott, Ltd., Oswald oe 
Spermolin Core Co... ee 


Thermit Ltd. 
Tilghman’s Patent ‘Sand Blast Co., Ltd. 
Thwaites Bros., Ltd. oa 
Universal Machinery Corporation, Ltd. 
Walker, I. & I. Pa . “a 
Walco, Lta. . oo 
Whittaker, Ww. & Sons, Ltd. 
Wilkinson, Thos. & Co., Ltd. . 
Williams, J. (Birmingham Sand), Ltd. 


-- - 


Stanhope Street, Birmingham ** Adaptable’’ . oe ee 
Birmingham Alldays, Birmingham ee 
FinsburyCouri, ,FinsburyPavement, E. c. Mexproduct, Ave, London .. 
Aston, Birmingham .. “Splinters” Birmingham, 
Petershill Road, Glasgow .. -| Braby, Glasgow .. i 

.| Darlaston pe ae ee --| Bradley, Darlaston 

.| Covent: as --| Stoves, Coventry . 

.| Wharf Road, Wandsworth, S.W. --| Bindercomp, Wands., London.. 

.| 49 & 51 The Albany, Liverpool. .. | Thermetal, Liverpool . ° 

.| Huddersfield .. “ --| Broadbent . > os oe 
Castle Iron Works, Oldham --| Engines, Oldham ie ° 
Small Heath, Birmingham --| “‘ Requisites,”’ Birmingham ‘ 
5, Castle Steeet, Finsbury, London,E.C.j ‘‘Corebind,”’ Castle St., pay 
Maryhill, Glasgow .. eo és --| Prudence, G ow 

ast .. ai ob “ --| Siroces, Belfast .. os Up 

‘West Gorton, Manchester ..| Tuyer ‘ Manchester ée oo 

.| Penistone, ur. Sheffield .. on ..| Durrans, Penistone ‘ 

..{ Manchester .. Ss ial ss ..| Ladles, Manchester pm a 

.| 40, Chapel Street, Liverpool --| Persistent, Liverpool. .. pa 
Shipley, Yorks a> oo ee ~| Brick, Shipley <e oe ee 

...| Wolverhampton 

"| 26, Fleming St., Port Dundas, Glasgow Moulders, Glasgow 

= Tunstall, Stoke-on- Trent .. Goldendale, Tunstall, Staffs 

' _ Lincoln’ s Inn Fields, Kingsway, Papplewick, Holb, London 

mdon, W. 

_.| Fire Clay Works, Stourbridge .. «.| Hall, Stourbridge .. 

..| 21, Church Street, Sheffield . ..| Morod, Sheffield 

| Paisley ;. ee oe ine.” hag Uy aS 
27, Farringdon Avenue, London ..| James Keith, London .,_ .. 


ADDRESS, 


TELEGRAPHIC ADDRESS. 





Pa Stour 


~"| Wheathill Charcoal Works, Salford | 


.| Leeds 
112, Bath ‘Street, Glasgow | 
é Kinning Park, lasgow 

.| Coventry a 
.| Whitehouse St., Aston, Birmingham fe 


“| London Pow Iron Works, Glasgow 


.| 675, Commercial Road. E. . . 


. bridge 
.| 3, St. Nicholas Bldgs, “Neweastle-on- Tyne 


Deepcar, nr. Sheffield yf 


150, Alma Street, Birmingham .. 
Cogan Street, Hull . ; 


**| 93, College Hill, E.C. 


Halstead, Essex 


Banbury 
Hadley” Salo: 


.| Corporatien Street, ra organ 


Spermolin, Halifax’ ee 


Broadheath, nr. Manchester = 


‘| Bradford < ° a 
..| 326, Old Street, ee) E.C. = 
.| Rotherham 


53, ona Street, Birmingham | 


"| Olah: 


Middlesbrough 









.| Speciality, Leeds in 
.| Adhesive, Glasgow 


..| Samuelson, Banbury 
% Stewart, Glasgow .. 
-| Blowing, aos seme 


| Fulmcn, Step, London .. 


-| ‘Boolcraft, London 


King Bros., Stourbridge 
Lowood, nr. Sheffield 


McNeil, Glasgow ee 


o- 


Wm. Olsen, Hull .. os 


Colloquial, London 
Portway, Halstead 


Sankey, Hadley 


Halifax oe os 
Tilghmans, Altrincham .. 
Thwaites, Bradford be 


Walco, Birmingham 





Birmingham 


‘| 251 
tney 
.| 1680 Central 


"| 187 Victoria 


"*| 1946 Holb. 

.| 55 Stourbridge 
..| 4318 

.| 331 Paisley 


..| 1909 Leeds 
"| 201¥2 Douglas 
X 155 


..| 71 P.O. Bridgton & 


| East 4187 
*"| 3456 & 3460 Brdf’d. 


‘ ~ cas 3305 
‘| Whittakers Engineers, Oldham . 
Blacking, Middlesbro’ aa we 





994 Pu 


1581 (4 lines) 
Oldham No. 8 


2297 

1134 Central (3 
lines) 

59 Shipley 


6194 H’Ib’rn (4 lines) 
18 Stocksbridge 


Nat. 1184 
10112 Central 
10 Halstead 


17 Banbury 


3248 Bridgton (N.) 


3763 London Wall. 


419 

















































































Monometer Patent Tilting Furnace. 


24,000 Ibs. of Bar Brass 2}” x 40” cast also Brass, Copper, Admiralty Metal, Gun Metal, 
urnin: 24 hours. 

Ro Carbon KM ~ Sear és Smoke. .Consumes Crude, Residual, Anglo- Mexican, Creosote, Texas, 
Oils and Waste Product from Gas Works 
Abundant Supply of Fuel. 
Life of Brick 


BRASS CASTING OUTPUT. 
2 Monometer Metal Melting FURNACES, 


city, Oil-Fired (Hall’s Patents). 
Z A furnaces produce this output, a result unattain- 


Tilting Type 
working double Pritts aT onl 


able by any other system on the market 


. 65 melts and spwert 
‘Ceacl bles without Special S: 








Point Mencmeter Mout Patou om 
and constructed Furnace 


Clean, Healthy, and Foolproof. : 
100% greater than any other on the World’s 


Market. 
Teens Spigot Joint-Sections 


rf puretabis. 
orld’s Marke 
alloys ~y metals 


Most rigid, massive, 





and Tar 


easily renewable. 


olde, 





»* “ 


MONOMETER “hits Co., Ltd., 
oS “paanel by THe; Managing Director... , 


Engineer and Ironfounders, 
. ASTON, BIRMINGHAM, England 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS : 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 


4. Absolutely sound. 





WE MAKE’ A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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IMPORTANT TO IRONFOUNDERS, 


MOULDING — 
—MACHINES — 


FOR REPETITION FOUNDRY WORK, 














Makers also of a 











HAND HAND 
PRESS RAMMING 
MACHINE MACHINE 


is required. Can 
be Operated by 


UNSKILLED 
LABOUR. 


Small Repetition 
Work, giving rapid 
and Economical 
Production. 











MOST EFFICIENT AND ECONOMICAL IN USE. 


“v": ROOTS’ “ACME” BLOWERS. 








FULL PARTICULARS FROM— 


SAMUELSON & Co., Lid., BANBURY, 


ENGLAND. 








SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 











THE FOUNDRY TRADE JOURNAL. 














T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 


ass SALFORD. 


Charcoal Works, 














? "$s. Oo 8.” 7 
“LAWALCO” 


tron and Steel Gements. 


Quick Orying —indistinguishablie—it Rusts. 
Acknowledged First-Class Quality. 


Send for Trial Samples or Supplies to Proprietore— 


LAWSON, WALTON “& Cl cO., 


2, ae Nicholas Buildings, 
NEWCASTCLCE-ON-.TYNE. 








GENERAL FOUNDRY PRACTICE: 

Being a Treatise on General Iron Founding, Job 
Loam Practice, Moulding, and Casting of Finer 
Metals, Practical Metallurgy in the Foundry, etc. 
ByWILLIAM ROXBURGH, M.R.S.A. 2nd Edition. 
(Constable’s ‘‘ WESTMINSTER” Series). Extra 
Crown 8vo. Illustrated. 6/- net. 

AND STEEL: 

By J. H. STanspig, B.Sc., F.LC. (Constable’s 
‘“WESTMINSTER” Series). Ex. Crown 8vo. 
Illustrated. 6/- net. 

AND STEEL: 

By O. F. Hupson, M.Sc., A.R.C.S., and Guy D. 
BENGouGH, M.A., D.Sc. An Introductory Text 
Book for Engineers and Metallurgists. (Constable’s 
‘““OUTLINES OF INDUSTRIAL CHEMIS- 
TRY” Series). Demy 8vo. 6/- net. 

FORGING OF IRON AND STEEL: 

By W. ALLYN RicHaRpDs. A Text Book for the 
use of students in technical colleges, and the work- 
shop. Demy 8vo. Illustrated. 6/6 net. 

THE BASIC OPEN-HEARTH STEEL PROCESS : 

By CarL DICHMANN. Translated and Edited by 
Alleyne Reynolds. Second Impression. Demy 8vo. 
Tables and Formule. 10/6 net. 

MALLEABLE CAST IRON: 
ByS.JONEs PARSONS, M.E 
8vo.: 8/- net. 

AN INTRODUCTION TO THE STUDY OF PHYSICAL 
METALLURGY: By WaLrerR RosENHAIN, B.A., 
D.Sc.,F.R.S. Demy 8vo. Illustrated. 10/6 net 


Illustr ated. Demy 


Please write for Technical List and P rospectuses 
ntti any volumes ii in whichfyou_ may ,be interested. 


CONSTABLE “& ‘COMPANY, LIMITED, 
‘10, Orange Street, Leicester Square, W.C. 


























~ BRITANNIA” 
JAR RAM MOULDING 
MACHINE 


(Daimier and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 














Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 


Agents: MURPHY, STEDMAN & OO., 180, GRAY’S INN ROAD, W.C. 
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’ A N A L y S E %s Firms finding difficulties in obtaining good 
MECHANICAL TESTS GANISTER 
and MICROGRAPHS 


(best grade only) 


Communicate with 


JOHN WILLIAMS 
(BIRMINGHAM SAND), Ltd., 


ICKNIELD SQUARE WHARF, BIRMINGHAM. 
ESTABLISHED OVER A CENTURY. 








— SPECIALISTS — 


Consulting IN FOUNDRY WORK. 
Metallurgists 


and Laboratory for all kinds of Metallurgical 
Analytical Investigations. 


cpemis NAISH & CROFT, 


150, Alma St: 24, Universit i 
(HNNUUNSNENNNENNNINL BtienNGHEAM.” Bee Unie DON sw lH) UNNI dl 
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ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH ¥ 


STEWART WHEEL MOULDING 
? MACHINES. 





Complete 
Satisfaction 


Guaranteed 











o* 


ye 








“Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. 








Wheels Moulded by this Machine. 











WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


I. & Il. WALKER, eFFfincuam muts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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“BINDERIT’ 


ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


ia entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“ BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 








“ BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT” readily dissolves in cold water. 
“ BINDERIT™” can be used with every kind or variety of ‘sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 
“ BINDERIT ” reduces fettling charges to the minimum and practically 


eliminates the uses of wires or irons. 


“ BINDERIT” Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 








THE BRITISH BINDERIT Co., Ltd, / SS: Cr 


my ~ Telegrams: 
BINDERIT WORKS, ~ “ BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD. 





WANDSWORTH, S.W. ey Telephone: 994 PUTNEY. 
a ; 
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KEITH-BLACKMAN 
High Pressure Fans. 





Unequalled for heavy and con- 
tinuous work. 


' Arranged for Belt or Electric-drive. 
Extensively used for blowing 
Cupolas, Furnaces, 
Smithy Fires, etc. 








James Keith & Blackman 


Co., Ltd., 
27, Farringdon Avenue, LONDON. 














WILLIAM CUMMING &CO.LTD.. 


Also 
THE WELL-KNOWN BRANDS 


FOR “IMPERIAL” 


— 
9 
ne BLACKING A (] # f ( lJ ND ah Hayes 


PLUMBAGO “VULCAN” 


Saree \ FURNISHERS | » Gam 


COAL DUST 
ths Eslabiished 1840. 3 


Write for Quotations. 9 SHALACO’ 
WORKS— 


Kelvinvaie Mills, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. Telegraphic Address— 

Old Packet Wharf, Middlesbrough. Prudence, Glasgow. ° 

Albion, West Bromwich. Cummin, Blacking Mills, Camelion. “ 
Whittington Bracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfield. 
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FOUNDRY PLANT. 


(«Rapid ”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 








CONTRACTORS TO HIS MAJESTY'S GOVERNMENT. 


THWAITES BROS., Lro, 


Vulcan tronworks, BRADFORD. 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office 3 
96 & 98, Leadenhall Street, E.C. 


Catalogues on Application, 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. 


No. blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.,” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 




















Telegraphic Address—“*‘ MOROD, SHEFFEELD.” Telephone 4318. 


HEDLEY MOORWOOD & GCo., Ltd., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS | |?O8N HALL & Co. 


OF STOURBRIDGE, LIMITED. 
FOR LINING 


ORDINARY AND PATENT STOURBRIDGE, ENGLAND. 


Cu POLA FU it N AC E Ss. Manufacturers of 
FIRE BRICKS, BLAST 
JOHN R. FYFE & CO.,| | FURNACE BRICKS AND 


SHIPLEY, Yorks. CUPOLA BRICKS. 





























FERRO-VANADIUM. « * * * * FERRO-TITANIUM. 
SILICO-MANGANESE {5/70 % pera and 1 %, 2 %, 8 9%, Catbon Maximum, 
FERRO-SILICON containing 25 %, 50 %, 78 % Silicon. 

FERRO-CHROME 65/70 % cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 














Telegrams: “PERSISTENT.” Telephone No. 1134 (G lines). 





THE ORIGINAL AND BEST CORE COMPOUND. 


“SPERMOLIN’ 


(Registered Trade Mark.) 

















The Spermolin Core Company, Halifax. © =. 
JOHN SMITH & SONS, Old Hall Court, Newcastle-on-Tyne. 








Telegrams—‘‘ SPERMOLIN, HALIFAX.” : _ Telephone—397 Halifax 





























Let us send our engineers to show bow 






Mex Fuel Oil will reduce your costs 






and increase your production, 














ME xX 
FUEL OI k 


. 






For land and marine boilers and 






all types of industrial furnaces. 


ANGLO-MEXAICAN 


Petroleum Products Co., Ltd.. 
FINSBURY COURT, - - LONDON, EC. 




















‘A NEW STEEL BARROW 


(PATENTED). 


‘‘BRABY’S BALANCED BARROW.”’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross. ashes, etc: Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


BRABY cc sich eee STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY tcc icnproved wrourit STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY ios STEEL 


ROOFS and BUILDINGS. 


BRABY i wiranite STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY caivasiet'sorreeatea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co., Ltd., °° Rutter mals Peershil’ Rosd, GLASGOW. . 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 2 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at Lendon, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
es GOVERNMENTS. Telegrams—“‘ Braby, Glasgow.” 













The ‘ B.B.B,”’ 
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COMPLETE 


1265 Universal 
Wood Workers in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 


particular purpose. - 


COMPLETE LINE OF 
woop WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — 


UNIVERSAL MACHINERY CORPN. LTD.. 


PATTERN SHOP PLANT 


ESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS, 
> 


fran OPERATING 
gand Saw 
oo 


The Famous Universal Wood Worker. 


326, OLD STREET, 
SHOREDITCH, 


Which will pay for itself 


in six months. 


Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possible attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw table, 
singtie spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


LONDON, E.C. 





FOUNDRY COKE 


MOULDING 
SAND 


) LIMESTONE 


GOAL DUST 


CONTRACTORS TO W.M. WAR OFFICE AND LONDON COUNTY COUNCIL. 


GANISTER 


_ FoR 
LINING AND REPAIRING 


CUPOLAS AND POT - FIRES 
BALL, MILL, AND PUDDLINC 
FURNACES 


‘GRAMS: “ PAPPLEWICK LONDON.” "PHONE: 1946 HOLBORN. 


3 & 4 LINCOLN’S INN FIELDS, 
KINGSWAY =- - 


LONDON, 
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THOS. BROADBENT & SONS, Led. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence. Pountneéey Hill, E.C. : 








THE ‘‘ PORTWAY ’”’ 


PORTABLE CORE OVENS 


For Gas or Fuel. 


- TESTIMONIAL. 
From The 





e Castings 
Chapel Hill Fou 1 3g , Essex. 


Gentes emen, 
very pleased with the Cor 5 Ons wee a apes Ben ee Se ee Se the 
s qu icky witho eee Ris very handy and e cal to use and is altogether superior to 
eibee tat of this type we hav: 
Will you please quote apc > best prio e for fou e like it, 
"Geum te ith nally, 
« The Braintree Castin 
“(Signed). w B. LAKE, Director, 


miew: G, PORTWAY & SON, "oun ove sours” HALSTEAD, ESSEX. 














BLACKING CARLTON PATENT 


BLACKING. 
PLUMBAGO FOR EVERY KIND 


BLACKLEAD oF. MOULD. 
FLUOR SPAR 
“~~ CHAPLETS 
. vara.) NAILS & SPRIGS 
THOS. WILKINSON & CO, LTD:¢ core inven. 3, | CORE GUM, &c. 


rf _ MIDDLESBROUVGN. er 
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Tel _ LADLES’ 
@l@gramS: mancHEsTER | 


| = N° 22 
Telephone: centrau’ & 
MANCHESTER. § 








i 
| a SAL 


AWAY 8 on EVANS & (Co. BRITANNIA WORKS, 
BLackFRIARS, MANCHESTER. 








